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ABSTRACT
Background: Childhood overweight and obesity in the US has persisted as a serious public health concern
despite efforts to address it. Children today are now estimated to live shorter life expectancy than their
parents due to the consequences of childhood overweight and obesity. The earlier focus on healthy diets
and an increase in physical activity have proved inadequate in reversing the trend. Using the social
ecologic model (SEM), this study assessed the ecological and behavioral influences on childhood
overweight and obesity among Non-Hispanic white, Non-Hispanic black, and Hispanic children.
Methods: The study data were derived from the 2016 National Survey of Children’s Health (NSCH). The
total sample size was 48,721, after excluding participants below the 5th BMI percentile. Risk factors at
each level of SEM were identified following the literature review on the topic. Descriptive, bivariate, and
multivariate analyses were completed using the purposeful selection method of model building. Separate
multivariate logistic regression models were completed for children in the three racial/ethnic groups in the
study. Results: Parental concern about the child’s weight was the most important predictor for overweight
and obesity among children in all races/ethnicities. Children receiving government assistance and the
presence of a cigarette smoker in the household were the second and third strongest predictors for
overweight and obesity among Non-Hispanic white children. While living 150 percent below the federal
poverty level was the second most important predictor among Non-Hispanic black and Hispanic children.
Being bullied in school and having greater than 1-hour screen time in a day were the third most important
predictors among Non-Hispanic black and Hispanic children respectively. Conclusion: Parental concern
about a child’s weight remained a key factor in predicting overweight or obesity among children in all

races/ethnicities. While the family poverty level was significantly the next most important underlining
factor in childhood overweight and obesity determination among children in the minority racial/ethnic
groups. Policies aimed at addressing family poverty especially among children in the minority
racial/ethnic groups could lead to a reduction in childhood overweight and obesity rates.
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CHAPTER 1
INTRODUCTION
Statement of Problem and Rationale
Obesity results from an imbalance in the intake and expenditure of calories. When calorie intake
exceeds calorie expenditure, the excess calorie is stored as fat in the body. When this process continues
over time, the stored fat leads to weight gain. In the United States, childhood overweight and obesity have
continued to rise and all contributory factors to this phenomenon have not been fully understood.
According to the Centers for Disease Control and Prevention (CDC), obesity affects 1 in 6 children in the
United States (Centers for Disease Control and Prevention (CDC), 2017). Children who are overweight
are more likely to remain overweight or become obese adults with a reduced life expectancy (World
Health Organization (WHO), 2018). They may also develop diabetes or cardiovascular diseases at an
earlier age, which leads to premature deaths and disability (WHO, 2018). Obesity in children negatively
affect almost all the organs in the body, leading to debilitating health conditions. Some of these
debilitating health conditions include hypertension, dyslipidemia, insulin resistance, dysglycemia, fatty
liver disease and psychosocial consequences (Güngör, 2014).
Efforts to address childhood obesity have focused on improving nutrition and physical activity.
Food choices and level of physical activities in children are a combination of multiple factors including
but not limited to health behaviors, cultural practices, socioeconomic factors, the physical environment,
safe neighborhoods, parents’ knowledge, personal attitude and school food policies. These factors
constitute the Social Determinants of Health (SDoH) (CDC, 2017a). According to the CDC, SDoH are
conditions experienced where people live, learn, work, and play which affects a wide range of health risks
and outcomes (CDC, 2017a).
In the United States, there has been disparities in the prevalence of childhood obesity by
race/ethnicity. Between 2011 – 2014, Hispanic children had the highest childhood obesity rate of 21.9%,
followed by Non-Hispanic black children at 19.5% and Non-Hispanic white children at 14.7%. (CDC,
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2017). Most of the research around childhood overweight and obesity has focused on health behaviors,
calorie intake, and calorie expenditure. With relatively less focus on the social and environmental factors
that influence the development of obesity in children. Likewise, very little attention has been paid to the
racial differences in factors driving childhood overweight and obesity in the United States.
Purpose of the Study
The purpose of this study is to research the similarities and differences in the impact of SDoH on
the development of childhood overweight/obesity among Non-Hispanic white, Non-Hispanic black, and
Hispanic children. Specifically, this study aims to assess if the impact of SDoH on the development of
childhood overweight/obesity differs by race. The result of this study will highlight the most important
influence(s) on the development of obesity among children belonging to these racial/ethnic groups, and
therefore enable a more targeted intervention approach for them. Thus, this study:
1.

Identified the key SDoH factors that influenced childhood overweight and obesity among

children belonging to Non-Hispanic white, Non-Hispanic black and Hispanic racial /ethnic groups.
2.

Examined if there were racial/ethnic differences in the impact of the SDoH factors

associated with childhood overweight and obesity. Specifically, this study assessed whether the influences
at the interpersonal and community levels of the Social Ecological Model (SEM) were greater drivers of
childhood overweight and obesity among children in minority racial/ethnic groups (i.e. Non-Hispanic
black and Hispanic) compared to their Non-Hispanic white peers.
The Scope of the Study
This study used the 2016 National Survey of Children’s Health (NSCH) data which consists of
50,212 surveyed participants. The data was weighted to be representative of the US population on noninstitutionalized children who are 0-17 years old. The study assessed the social and environmental factors
associated with childhood overweight and obesity among children belonging to Non-Hispanic white,
Non-Hispanic black or African American and Hispanic children. Together, these three racial/ethnic
groups constitute about 91% of the population of children in the United States, with a breakdown as
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follows: Non-Hispanic white (61%), Non-Hispanic black (12%) and Hispanic (18%) (Kids Count Data
Center, 2018). The study excluded children belonging to Asian (5%), Multiracial (2%), American Indian
or Native Alaskan (<1%) and Native Hawaiian or Pacific Islander (<1%) racial/ethnic groups. Together,
these racial/ethnic groups constitute about 9% of the United States Population (Kids Count Data Center,
2018). The sample sizes for these racial/ethnic groups in the 2016 NSCH data was inadequate for
statistical power required to draw conclusions from the analyses.
Research Question
The research question for this study was as follows:
Does the effect of the key SDoH factors associated with childhood overweight/obesity differ by race?
Overview of the Social Ecological Model (SEM) Framework
This study utilized the framework of the Social Ecological Model (SEM) to assess multilayered
influences contributing to childhood overweight/obesity among children in Non-Hispanic white, NonHispanic black, and Hispanic racial/ethnic groups. SEM enables a better understanding of the complex
interplay of multi-layered factors resulting in the outcome of a disease. Through the SEM approach, all
the factors contributing to childhood overweight and obesity were captured in a manner that the extent of
each contributory factor at each level of the SEM was easily understood. The SEM framework allows for
the assessment of environmental factors at the individual level or intrapersonal level, at the family level or
interpersonal level, at the community level and at the policy level. Using the Social Ecologic Model as the
conceptual framework allowed for a more holistic and joint assessment of factors associated with
childhood overweight/obesity. The findings of this study can inform a more targeted intervention strategy
for children belonging to the three racial/ethnic groups studied.
SEM focuses on four levels of factors. These are:
1. Individual factors are the first level and include the assessment of the biological & other
historical factors that may have contributed towards the development of certain traits, attitudes, beliefs or
behaviors. (CDC, 2018b).
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2. Interpersonal factors & social relationships are the second level factors which include the
assessment of the family factors, social relationships, family structure and other family members' positive
or negative influences towards the development of the disease or outcome (CDC, 2018b).
3. Community factors are the third level factors that explore the influences of neighborhood
environment, workplaces and schools in the development of the disease or outcome (CDC, 2018b).
4. Policy/societal factors are the fourth level factors which explore the influences of societal
problems and policies. Such factors as access to health care, perception of racism, policies on food
advertising, enforcement of menu-labeling regulations on restaurants etc. (CDC, 2018b).
Research Hypotheses
Two research hypotheses were tested in this study.
Hypothesis 1:
Null Hypothesis: Influences at the interpersonal and community levels in the SEM are not greater
drivers of childhood overweight and obesity among children in minority racial and ethnic groups
(Non-Hispanic black and Hispanic) compared to Non-Hispanic white.
Alternative Hypothesis: Influences at the interpersonal and community levels in the SEM are
greater drivers of childhood overweight and obesity among children in minority racial and ethnic
groups (Non-Hispanic black and Hispanic) compared to Non-Hispanic white.
Hypothesis 2:
Null Hypothesis: The magnitude of the effect of SDoH factors associated with childhood
overweight/obesity is not greater among children in minority racial/ethnic groups (Non-Hispanic
black and Hispanic) compared to Non-Hispanic white children.
Alternative Hypothesis: The magnitude of the effect of SDoH factors associated with childhood
overweight/obesity is greater among children in minority racial/ethnic groups (Non-Hispanic
black and Hispanic) compared to Non-Hispanic white children.
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Significance and Relevance of the Study
Despite efforts aimed at addressing childhood overweight and obesity in the United States over
the years, the prevalence of childhood overweight and obesity has continued to rise. Past studies focused
mainly on assessing the overall contributory factors towards childhood overweight and obesity among all
children and across all racial/ethnic groups. Children from different socioeconomic, racial and cultural
backgrounds have unique experiences and key factors that may exert varying influences on their body
weight status. Recognizing and addressing the key factors influencing overweight and obesity among
children from diverse racial/ethnic backgrounds will make intervention programs more effective. This
study sought to close this gap by specifically outlining the differences and similarities in the most
important contributory factors to childhood overweight and obesity among children in each racial/ethnic
group.
Since the study utilized data from a nationally representative sample of the children living in the
United States, the results and conclusions of the study is generalizable and can provide useful insight into
individual, parental, ecological and societal factors driving childhood obesity in the United States. Also,
the results of this study may enable public health policy makers to enact tailored intervention measures
towards addressing specific issues driving childhood obesity and overweight in each racial/ethnic group.
Research Plan and Unit of Analysis
This study used the 2016 National Survey of Children’s Health (NSCH) data provided by the US
Census Bureau. This is a cross-sectional national mail and a web-based survey by the US Census Bureau.
Participation in this survey is voluntary, and the survey provides information to enable a better
understanding of the health status of children residing in the United States. There were 50,212 interviews
completed with parents and caregivers who were at least 18 years or older. The interviews were
conducted in English, Spanish, Mandarin, Vietnamese, Korean, and Cantonese depending on parent's or
caregiver’s language preference. Interviewed parents or caregivers were knowledgeable about the child’s
health and lived with the children who were between 0 – 17 years old.
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In this study, the dependent/outcome variable was the child’s Body Mass Index (BMI) percentile.
This was categorized into a binary outcome. A normal or healthy BMI category is between the 5th
percentile to less than the 85th percentile and an overweight/obesity BMI category is from the 85th
percentile and above for the child’s age and sex (CDC, 2015). Children less than 5th BMI percentile
(underweight children) were excluded from the study (N=1,491). Also, only children identified as NonHispanic white, Non-Hispanic black, and Hispanic were included in the study.
The independent variables for this study were informed by the literature review and were
categorized into the four levels of influence (intrapersonal, interpersonal, community, and societal) based
on the SEM. Childhood overweight and obesity have been associated with individual/intrapersonal factors
such as nutritional preferences and immigration of the child into the U.S (Zhou & Cheah, 2015).
Sedentary lifestyle including lack of adequate physical activity and prolonged television watching has
been associated with childhood overweight and obesity (Bryant, 2016: Beales & Kulick, 2013).
Childhood overweight and obesity have been associated with shorter sleep duration in children (Wang et
al., 2017).
Childhood overweight and obesity at the interpersonal level have been associated with the
mother’s overall physical and mental health, quality of health care available to mother and mother’s
weight (Seipel & Shafer, 2013: Bider et al., 2017: Savage & Birch, 2017). Also, childhood obesity has
been associated with children who were not breastfed or those with early introduction of solid foods
(Hansstein, 2016: Woo Baidal, et al., 2016: Pearce, Taylor & Langley-Evans, 2013). An emotionally
distressed child with a poor relationship with a caregiver has been associated with childhood overweight
and obesity (Hittner, Johnson, Tricchio & Faith, 2016). Family mealtime culture and socioeconomic
status are other factors that have been associated with childhood overweight and obesity at the
interpersonal level (Mc Caffrey, Rennie, Wallace, & Livingstone, 2017: Gray, Hernandez Alva, Kelly, &
Campbell, 2018).
In addition, community-level factors including influences from the child’s neighborhood and the
school attended have been linked to childhood overweight and obesity. Unsafe neighborhoods are
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associated with childhood obesity (Nan Li et al., 2011). Deprived and rundown neighborhoods without
opportunities for physical activities have been associated with childhood overweight and obesity (Xinjun
et al., 2014: Van Hulst et al., 2012). The neighborhood influences on childhood obesity may partly
account for racial /ethnic disparities observed in the prevalence of childhood obesity in the United States
(Sharifi et al., 2016). The social environment in school contributes in determining the child’s weight
status. Also, parents and the media inadvertently play important roles in influencing body image
perception among school-age children (Heidelberger & Smith, 2018). Schools with a food environment
policy are known to have impacted the child’s diet and nutrition (Rosettie et al., 2018: Micha et al., 2018).
A school food environment policy can also help children acquire good dietary habits early in life (Micha
et al., 2018). The presence of junk food vendors or sugar-sweetened beverages within or near schools
have been associated with childhood overweight and obesity (Wojcicki & Heyman, 2012). Also, the
absence of school-based sporting activity has been associated with childhood overweight and obesity (De
Meester, et al., 2014). Victimization, bullying and negative weight-based verbal remarks at school have
also been associated with poorer educational outcomes and an increase in the child’s weight status
(Claudia, Yin, Kaigang, & Dong-Chul, 2018: Carey, Singh, Brown & Wilkinson, 2015).
Childhood overweight and obesity at a societal or policy level have been associated with county /
local governments' level of governance. Especially in counties that have seriously addressed the factors
driving childhood obesity such as the absence of grocery stores, physical activity spaces or parks, and the
use of taxes to target obesogenic foods (Kalvaitis, 2009). Lack of access to health insurance for a child or
the mother can negatively affect the child’s health outcome including leading to childhood overweight
and obesity (Seipel & Shafer, 2013). Similarly, there is a greater likelihood of parental compliance when
primary health care physicians are properly trained to instruct parents on intervention strategies to reduce
childhood obesity risk among children (Bhuyan et al., 2015).
All variables with >10% missing values at each level were eliminated from the analysis. Using
previous studies as a guide, variables that are relevant to the research question were included in the
descriptive analysis. Descriptive statistics were computed for Non-Hispanic white, Non-Hispanic black
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and Hispanic race / ethnic groups. Continuous variables were recategorized into categorical variables
using meaningful cutoff for the variables and using previous research studies as a guide. Bivariate
statistics of the sample were tabulated. Pearson’s Chi-Squared analyses were used to assess if there was a
statistically significant association between the independent variables and the outcome variable.
In building four multiple logistic regression models for all children, Non-Hispanic white, NonHispanic black and Hispanic children, Hosmer and Lemeshow’s purposeful selection model building
method was used. This method of model building is most appropriate when building a parsimonious
model from a large dataset of covariates, and when the researcher is interested in risk factor modeling and
not just prediction. Hosmer and Lemeshow’s purposeful selection model building approach closely
resembles the backward elimination method of model building in which the least statistically significant
variable is iteratively removed from the model. However, in purposeful selection method, before any
variable is dropped from the model, the coefficient of each remaining variable in the model, as well as the
overall model coefficient are checked for a greater than 15% change. If greater than 15% change in the
coefficient of any variable in the model or greater than 15% change in the model coefficient is observed,
then the variable is retained in the model as a confounding variable. Even if the confounding variable is
not statistically significant. The model is further iteratively reduced until only statistically significant
variables and confounding variables remain in the model (Williams, Gauss, Bursac & Hosmer, 2008). The
final variables in each model were ranked in descending order based on their Odds Ratio.
To assess hypothesis 1, variables for each level of the SEM were analyzed in blocks and
exclusively by race/ethnicity. The R-squared and p-value for variables for each SEM level and for each
race/ethnicity are recorded. Similarly, to assess hypothesis 2, the variables for each SEM level were
analyzed in blocks, and exclusively for each race/ethnicity. The beta (β) denoting the impact of each
variable and the p-value were recorded.
Conclusions and inferences on the research question, hypothesis 1 & 2 and variables with greatest
odds for childhood overweight and obesity were drawn based on the results of the analyses. Data were
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analyzed using STATA® Statistical Software Version 12.1, and statistical significance was established at
p<0.05.
Summary of Chapter and Outline of Remaining Chapters
In Chapter 2, the current literature on childhood overweight and obesity in the US was reviewed.
The national implication and potential cost of childhood overweight/obesity on the US health care were
discussed. The conceptual framework for the study: Social Ecological Model (SEM) was reviewed, and
factors or variables relevant for this research were identified. In Chapter 3, the methodology of this
research was detailed and the considerations for the preferred approach in building was discussed. In
Chapter 4, the results of the analyses were reported, and inferences were drawn based on the study results.
In Chapter 5, a discussion of the implication(s) of the study’s expected and unexpected findings were
presented. The probable reasons for the variations were also discussed. The strengths and limitations of
the study and recommendations for public health practice were also discussed in Chapter 5.
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CHAPTER 2
LITERATURE REVIEW
Childhood overweight and obesity have increasingly become a global health concern. The causes
of childhood obesity are not fully understood. Among children living in the United States, multiple
factors have been attributed to the unacceptably high prevalence rate of childhood overweight and
obesity. Unlike in adults, childhood overweight and obesity are defined via the Body Mass Index (BMI)
percentile for the child’s age and sex. According to the CDC, children are overweight when their BMI is
between the 85th percentile to less than the 95th percentile for children of the same age and sex. Children
are obese when their BMI percentile is equal to or above 95th percentile for the same age and sex
(Centers for Disease Control and Prevention (CDC), 2015). BMI value is calculated as Weight /
(Height)2. Under the metric measurement system, the BMI value is calculated as Weight in Kilograms /
(Height in meters)2. Using the Imperial System, also called the British Imperial system, weight is
recorded in pounds (lbs) and height is recorded in inches (in). BMI is then calculated with the formula
703 x (weight (lbs.) / (height (in2).
Despite efforts to address childhood obesity, the proportion of children who are obese in the
United States remains high. Nearly one-third of children and youths are overweight or obese in the United
States (U.S. Department of Agriculture (USDA), 2015). According to Finkelstein, Wan Chen Kang
Graham, and Malhotra, (2014), it costs about $19,000 US dollars in lifetime direct medical costs to
manage the consequences of childhood obesity. If the current trend continues, the children of today are
likely to witness a shorter life expectancy than their parents (Olshansky et al., 2005: Daniels, 2006). Since
an obese child is likely to remain obese as an adult, the total cost of health care in the United States will
inevitably continue to rise from the health complications of obesity.
In the last three decades, 24-hour cable television broadcasting, widespread access to broadband
internet, video games, and other technological improvements have become part of life. The numerous
avenues for indoor entertainment have become part of everyday life. A study in 2014 concluded that there
has been a threefold increase in the prevalence of childhood obesity over the 1970s rate (Fryar, Carroll, &
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Ogden, 2014). The observed rise in obesity rates among children was attributed to the increase in screen
time and decreasing physical activity among children (Wilson, Haegele, & Zhu, 2016).
Obesity and Social Determinants of Health
Significant differences in childhood obesity rates by race/ethnicity, socioeconomic status of the
parents and the neighborhood of residence have been noted. Apart from the role contributed by a
sedentary lifestyle, made possible by improvements in technology and indoor home entertainment
systems, many studies have attributed the causes of childhood overweight and obesity to other multifaceted issues which transcend the home environment to include community influences, societal
inequalities and public health policy factors (Wall, et al., 2012; Fantin, et al., 2016; Sharifi, et al., 2016).
According to the CDC (2018), Social Determinants of Health (SDoH) are the conditions in which people
are born, grow, live, work and age that shape their health outcomes. Addressing these SDoH improve the
health of people and reduce health disparities (Healthy People 2020, 2018).
According to Healthy People 2020 (2018), SDoH has five determinants (Figure 2.1). These are: 1.
Economic Stability which consists of (Employment, Food insecurity, Housing instability, and Poverty); 2.
Education, which consists of (Early childhood education and development, Enrollment in higher
education, High school graduation, Language and Literacy); 3. Social and Community Context, which
consists of (Civic participation, Discrimination, Incarceration, and Social cohesion); 4. Health and health
care, which consist of (Access to health care, Access to primary care and Health literacy); and 5.
Neighborhood and Built Environment, which consists of (Access to foods that support healthy eating
patterns, Crime & Violence, Environmental conditions and Quality of housing).
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Figure 2.1
Health People 2020 Approach to Social Determinants of Health

Healthy People 2020, 2018.
Racial Disparities in Childhood Overweight/Obesity
While it is true that there has been a general rise in childhood overweight and obesity across all
racial/ethnic groups in the United States, minority racial/ethnic groups have been impacted worse. The
differences in disproportional childhood overweight and obesity rate across racial/ethnic groups in the
United States have been attributed to other external neighborhood and economic deprivation factors
(Lauren, 2014).
Children of Hispanic ethnicity have been hardest impacted by childhood obesity than any other
ethnic group in the United States. According to the CDC (2017), in the period between 2011 – 2014,
Hispanic children had the highest childhood obesity rate in the United States (CDC, 2017). Several
explanations have been provided to explain this phenomenon. Some studies have attributed this
observation to poor parenting techniques and an increase in screen time, leading to less opportunity for
physical activities among poor Latino children (Ochoa & Berge, 2017). While some other researchers
have explained that ultimately, childhood overweight and obesity are influenced by genetic
predispositions, physical activity level, the household meal culture, and food consumption habits (Moore,
Wilkie & Desrochers, 2017). Therefore, the one-size-fits-all approach in implementing childhood
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overweight and obesity intervention programs may be ineffective. Children of different socioeconomic,
racial and cultural backgrounds may face unique ecological factors that contribute the greatest influence
on their BMI outcome. Therefore, obesity intervention programs must be tailored to focus and address
these unique differences in factors driving overweight and obesity among children in diverse
socioeconomic, racial and cultural backgrounds. Indeed, studies have found racial differences in the
effectiveness of childhood obesity programs.
In a study conducted to investigate racial/ethnic differences in the effectiveness of childhood
obesity intervention programs, children belonging to Non-Hispanic black racial/ethnic group showed a
significantly greater decrease in body mass index (BMI) than children in other racial/ethnic groups
(Nelson et al., 2018). Since obesity are caused by multi-level factors, this study posits that intervention
programs targeting the key factors influencing obesity in each group will lead to the greater decline of
obesity among children in that group. Thus, necessitating the need to identify and prioritize influential
factors in the etiology of obesity among children in different racial/ethnic groups.
Trends in Childhood Overweight and Obesity
The prevalence of childhood obesity among 2 – 19 years old children was estimated at 14.9% in
2011 – 2012 (Ogden, Carroll, Kit & Flegal, 2014) and 18.5% in 2015 – 2016 (CDC, 2017). According to
The State of Obesity (2018), the estimated prevalence of obesity among youth aged 2 – 19 years using the
National Health and Nutrition Examination Survey (NHANES) data showed a steady rise from 13.9% in
1999 – 2000 to 18.5% in 2015 – 2016. The prevalence of childhood obesity among infants and toddlers
from birth to 2 years also remained high at 8.1% between 2011 – 2012 (Ogden, Carroll, Kit & Flegal,
2014).
As aforementioned, there are significant disparities in prevalence rates of childhood obesity
among children who belong to different racial/ethnic groups. Childhood obesity prevalence rate among
Hispanics was 25.8%, Non-Hispanic black was 22.0% and Non-Hispanic white was 14.1% (CDC, 2017).
Compared to the urban communities, the children in the rural communities in the United States are more
adversely affected by childhood overweight and obesity. According to Johnson and Johnson (2015),
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children living in rural communities had 26% greater odds of being overweight or obese than children
living in urban communities.
Children in the lower socioeconomic class are more adversely affected by childhood overweight
and obesity. Children from poor homes or who live in communities with a higher number of residents in
the lower socioeconomic class are more likely to be affected by childhood overweight and obesity. Using
data from the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC), from
2010-2014, the overall prevalence of childhood obesity among children 2 – 4 years WIC participants were
14.0% in 2000, 15.5% in 2004, 15.9% in 2010 and 14.5% in 2014 (Liping, et al., 2016). Despite the
observed decrease in 2014, obesity prevalence among WIC participants surpassed the national prevalence
rate of 8.9% in 2014 (Liping, et al., 2016). The association between lower socioeconomic status and
childhood overweight and obesity in the United States have been established by other scientific studies
(Segel, 2011: Fan, & Jin, 2014: Gray et al., 2018).
According to Liping et al., (2016), the overall prevalence estimates of childhood obesity among
WIC participants for all race / ethnic groups rose rapidly between 2000 – 2014 and continued to rise less
rapidly between 2004 – 2010 and began a gradual descent from 2010 – 2014. The American
Indians/Alaska Natives and Hispanics were the highest for the years reviewed (Liping, et al., 2016).
Between 2000 – 2004, the prevalence of childhood obesity among WIC participants rose for NonHispanic whites, Non-Hispanic blacks, Hispanics, and American Indians/Alaska Natives. Then between
2010 – 2014, the prevalence started to decline (Liping, et al., 2016). However, for the entire period
between 2000 – 2014, the prevalence of childhood obesity among WIC participants of Asians/Pacific
Islanders race/ethnicity steadily decreased, while the prevalence level for American Indians/Alaska
Natives and Hispanics remained above the national estimate (Liping et al., 2016).
Individual/intrapersonal Factors Associated with Childhood Overweight and Obesity
Genetic influences, endocrine and metabolic disorders. Every child is born with a unique genetic
makeup contributed by both parents. One’s genetic makeup may play a crucial role in the development of
overweight and obesity (Sharma, Nieman & Feelders, 2015: Moore, Wilkie & Desrochers, 2017). Excess
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weight gain in the first 9 months of a baby’s life has been identified as one of the strongest predictors for
obesity (Nan Li, Strobino, Ahmed & Minkovitz, 2011).
Apart from calorie intake, it is believed that one’s metabolic rate influenced by the pituitary gland
could play an important role in obesity development (Sharma, Nieman & Feelders, 2015: CDC, 2014).
Metabolic and body composition differences have been noted between Non-Hispanic whites and NonHispanic blacks (Osei, 2009). For instance, among individuals with similar BMI, Non-Hispanic blacks
have lower intra-abdominal visceral fat compared to their Non-Hispanic white counterparts (Osei, 2009).
Further, the National Health and Nutrition Examination Survey III data showed that metabolic syndrome
was lower in Non-Hispanic blacks when compared with Non-Hispanic whites (Park et al., 2003).
Some genetic and endocrine disorders can lead to obesity in children if undetected and treated
early (Sharma, Nieman & Feelders, 2015: Kutscher, Joshi, Patel, Hafeez, & Grinspan, 2017). Obese
children showed highly significant lower methylation of Leptin/MMP-2 genes promoters (El Sayed et al.,
2018). In addition, serum folic acid level was found to be significantly lower in obese individuals. This
was reversed and a significantly increased DNA methylation in the promoters of both genes were
observed after 300 micrograms per day folic acid supplementation for 3 months (El Sayed et al., 2018).
Some genetic mutations such as GHRH-R mutation or deletion, infections, tumors, and other unknown
causes have been responsible for a dysfunctional pituitary gland and hormonal imbalance. Lesions
affecting the anterior pituitary gland can result in over secretion of the pituitary gland (Hyperpituitarism)
or under secretion of the pituitary gland (Hypopituitarism). The anterior pituitary gland secrete growth
hormones (GH), Adrenocorticotropic hormones (ACTH), Thyroid-stimulating hormones (TSH), Prolactin
and Gonadotropins – (Follicle-stimulating hormone (FSH) and Luteinizing hormone). Therefore,
hyperpituitarism results in too much ACTH leading to Cushing’s syndrome and causing weight gain
(Sharma, Nieman & Feelders, 2015). Likewise, hypopituitarism results in low TSH (Hypothyroidism),
leading to decreased metabolic rate and causing weight gain and obesity (CDC, 2014).
Health behaviors and screen time. A child’s lifestyle and health behavior can contribute to the
development of overweight/obesity. A sedentary lifestyle increases the risk of obesity, just as increased
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physical activity prevents childhood overweight and obesity (Bryant, 2016). Lack of adequate physical
activity and longer duration of television watching have been associated with childhood obesity among
older children. However, no relationship between the child’s BMI and total television viewing was
observed among younger children (Beales & Kulick, 2013). Screen-media or television viewing is highly
prevalent among lower-income minority families and could contribute to childhood obesity (Schmidt et
al., 2012). Children who snack daily while watching television had a higher BMI compared to children
who rarely ate snacks while watching television (Dubois, Farmer, Girard, & Peterson, 2008). It is
recommended that parents do not place or remove already placed television sets from a child’s room as a
strategy to limit excessive screen time (Schmidt et al., 2012).
Relocation or migration. Higher obesity rates have been observed among adults and children who
migrated to other environments or countries compared to their peers in their home country. This is
attributed to an individual’s change in eating habits and nutritional preferences as they moved from one
country to another (Zhou & Cheah, 2015). Nearly 33% of Chinese immigrant children between 6 – 11
years old were overweight. This was higher than the estimated overweight level for the same age group in
China (Zhou & Cheah, 2015). When migrants arrive in their host country, they are usually a minority and
belong to the lower socioeconomic class. These factors are known to be associated with a higher rate of
childhood overweight and obesity (Segel, 2011).
Interpersonal Factors & Social Relationships Associated with Childhood Overweight and Obesity
Mother’s overall health, BMI and health behavior. The mother’s overall health prior to becoming
pregnant influences the development of childhood obesity in the infant before their second birthday
(Bider et al., 2017). Poor maternal health and limited access to health care increases the risk of
overweight or obesity in their children (Seipel & Shafer, 2013). Childhood obesity is associated with
maternal factors and puerperal factors such as mother’s pre-pregnancy weight, smoking during
pregnancy, excess gestational weight gain and high birthweight leading to an accelerated weight gain of
the infant (Woo Baidal, et al., 2016). According to Seipel & Shafer (2013), the risk of childhood obesity
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was less in a child whose mother was a non-cigarette smoker compared to children whose mothers were
cigarette smokers.
As mentioned earlier, obese children often remain obese as adults (WHO, 2018). However, this
risk may also be influenced by their parents’ BMI. Parental obesity doubles the risk of obesity in their
children less than 10 years old (Whitaker, Wright, Pepe, Seidel, & Dietz, 1997). Children less than 3
years of age without an obese parent are at a lower risk of becoming obese adults (Whitaker, Wright,
Pepe, Seidel, & Dietz, 1997). In a study involving almost 16,000 records of children born in 2011, three
key factors identified to be associated with increased risk for childhood overweight and obesity at the age
of 2 years were the woman’s weight before she becomes pregnant, if the woman gained excessive
gestational weight during pregnancy, and if the infant was breastfed breast for at least 6 months (Bider et
al., 2017).
Breastfed vs formula-fed and early introduction of solids. Although the World Health
Organization advocates for an infant to be exclusively breastfed until 6 months of age, it was unclear if a
child’s risk for childhood obesity increased when supplemental feeding was introduced sooner. Scientific
studies have established an association between breastfeeding, positive dietary behavior, and maintenance
of normal weight in children. According to Lazarou, Kalavana, & Matalas, (2008), breastfed babies had
positive dietary behavior regardless of race, sex, gender or socioeconomic level of their parents. Breastfed
children that experienced frequent positive interaction between mother and baby were more likely to have
a normal weight (Hansstein, 2016: Hittner, Johnson, Tripicchio & Faith, 2016).
The introduction of solid food before 4 months of age is associated with childhood overweight
and obesity (Woo Baidal, et al., 2016). This conclusion agreed with an earlier systematic review by
Pearce, Taylor and Langley-Evans (2013), which also concluded that supplemental feeding introduced
before 4 months of age increased the risk of childhood overweight and obesity. Breastfeeding initiation
and duration of breastfeeding have been associated with the child’s weight in early childhood and later in
life. Hansstein (2016) found that children who were breastfed had a 5.3% higher probability to be normal
weight when compared to children who were never breastfed. Children who were only formula-fed or had
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combined formula and breastfeeding for less than 6 months were more likely to be overweight or obese
compared to children who were only breastfed (Rossiter et al., 2015).
Exposure to secondhand smoke and abuse of antibiotics in children. Scientific evidence has also
linked secondhand smoke exposure to childhood obesity. According to Moore et al., (2016), children
exposed to second-hand smoking were at greater risk of obesity than children who lived in smoke-free
households.
Furthermore, frequent exposure to antibiotics has been linked to childhood obesity and
overweight (Early, 2017). Within the gastrointestinal tract of human beings, some microorganism which
is non-harmful live there and assist in the fermentation of fibers and breakdown of digestive enzymes.
These organisms are referred to as the normal flora of the human gastrointestinal tract. Frequent exposure
of children to antibiotics kill off the normal flora and this has been associated with childhood overweight
and obesity. This phenomenon is believed to result from gut microbiota whereby frequent antibiotic use
leads to changes in the normal flora in the child’s gastrointestinal tract (Early, 2017).
Mothers with depressive symptoms and emotionally distressed children. Poor mother to infant
relationships and interaction were found to be associated with overweight and obesity in children.
(Hittner, Johnson, Tripicchio & Faith, 2016). Mothers with depressive symptoms perceive their child to
be more negative and were more likely to use feeding to soothe them than mothers without depressive
symptoms (Savage & Birch, 2017). The use of controlling feeding practices and using food to soothe
babies was observed among a high proportion of low-income mothers with depressive symptoms (Savage
& Birch, 2017).
Likewise, severe emotional distress in children may be associated with an increased risk of
overweight and obesity (Hittner, Johnson, Tripicchio & Faith, 2016). Infant emotional distress at 12
months of age and restrictive feeding habits by the mother was associated with increased risk for
childhood obesity (Hittner, Johnson, Tripicchio & Faith, 2016).
Parental eating habits and family mealtime culture. Previous studies have established the link
between family mealtime culture and normal body weight in children (Andaya, Arrendondo, Alcaraz,
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Lindsay, & Elder, 2011: McCaffrey, Rennie, Wallace & Livingstone, 2007). Children are likely to model
the behavior of their parents during meals. Children that had breakfast with their families at least 4 times
weekly, and whose television sets were off during family meals were more likely to choose fruit and
vegetables over sodas and chips at meals (Andaya et al., 2011). The choice of obesogenic foods by
parents or adults in the household can also be acquired by the child, which will later result in childhood
obesity (Kral et al., 2018).
Apart from influencing the types of food eaten, family mealtime culture protects children against
obesity by influencing their portion sizes. Several studies have established the link between family
mealtime culture and smaller portion sizes. Families that ate their main meals together were more likely
to have children that ate smaller portions (Fiese, Hammons & Grigsby-Toussaint, 2012). Children in
households that frequently ate together were likely to eat smaller portion sizes than children in households
that ate together less frequently (McCaffrey, Rennie, Wallace & Livingstone, 2007). In households that
practiced family mealtime culture regularly, children were likely to eat appropriate portion sizes, learn
and practice healthy eating habits, learn to eat at a slower pace and how to follow internal satiety cues
(McCaffrey, Rennie, Wallace & Livingstone, 2007).
Poor parental knowledge of what constitutes healthy food choices or appropriate portion sizes
were associated with childhood obesity (Vittrup & McClure, 2018). Under the federal Child Abuse
Prevention and Treatment Act (CAPTA, 2010), enacted in 1974, abuse and neglect is defined as “any
recent act or failure to act on the part of a parent or caregiver, which results in death, serious physical or
emotional harm…or an act or failure to act which presents an imminent risk of serious harm”. Therefore,
parental vigilance in the child’s food choices and physical activity habit have been advised in cases of
extreme childhood obesity with comorbid conditions affecting the child’s health (Goldbas, 2014). Under
some circumstances, it has been suggested that this failure in parenting be considered a form of child
abuse & neglect, and for such children to be placed in specially trained foster care environment where diet
and exercise regime is optimal (Goldbas, 2014).
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Parental perception or concern about a child’s weight. A parent’s perception or recognition of
obesity in their children is an important factor in preventing childhood overweight and obesity (Briefel,
Deming & Reidy, 2015). Every mom inherently wants to provide nutritious food to their child in an
adequate amount and to encourage physical activity in their children (Danford, Schultz, Rosenblum,
Miller & Lumeng, 2015). Research shows that mothers are typically aware of the types of food and
behaviors that prevent obesity, however recognizing obesity in their own children is not as precise
(Briefel, Deming & Reidy, 2015). Analyses of the 2008 feeding infants and toddlers study (FITS) which
involved a survey of 887 parents and caregivers of infants and younger children showed that most parents
considered their child’s weight to be about right or were more likely to think their child was underweight
than being overweight (Briefel, Deming & Reidy, 2015). According to Danford, Schultz, Rosenblum,
Miller & Lumeng, (2015), mothers identified types and quantity of food eaten, parenting behavior, lack of
exercise as some factors associated with childhood overweight or obesity. However, mothers may fail to
recognize overweight or obesity in their own children.
In a longitudinal study to identify factors influencing maternal misconceptions of their child’s
weight at three and five years old, 22% of mothers failed to accurately identify their child to be
overweight or obese (Queally et al., 2018). Furthermore, mothers were less likely to identify their child
to be overweight or obese if the mother were obese or if the child had a high birthweight (Queally et al.,
2018).
Childcare factors. The number of childcare sources and the location of childcare has been
associated with development of childhood obesity. In a study using data from fifth graders, Shah
Sudharsanan & Cunningham, (2017) concluded that obesity among fifth graders was higher if the child
received care from multiple sources compared to fifth graders that received care in their homes or the
caregiver’s home.
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Community Factors Associated with Childhood Overweight and Obesity
1.

Neighborhood factors

Deprived & rundown neighborhoods with poor access to grocery stores. Ecological,
environmental and community-level factors have complex roles which result in higher obesity rates by
race/ethnicity in the United States. Research evidence now shows that a child’s zip code of residence is an
important contributory factor in the development of childhood obesity (Yang, Jiang, Xu, Mzayek & Levy,
2018). Neighborhood influences including access to healthy food options in low-income neighborhoods
have been identified as contributors to this phenomenon. Retail food options available inside a
neighborhood can influence the dietary choices of the residents and consequently their BMI (Van Hulst
et. al., 2012). Neighborhood deprivation and acculturation were significant factors associated with the
presence of grocery stores in a neighborhood. A neighborhood with high deprivation had 86% fewer
supermarkets and grocery stores in them (Anchondo & Ford, 2011). Children in residential or school
neighborhoods with lower access to grocery stores or supermarkets and increased access to unhealthy
fast-food restaurants had poorer dietary choices and higher BMI (Van Hulst et. al., 2012). Conversely,
when neighborhoods have greater access to grocery stores within the neighborhood, their obesity rates
were much lower. A study by Gittelsohn, et al. (2014) showed that neighborhoods with increased access
to grocery stores generally had lower obesity rates than a neighborhood with increased access to
convenience stores, corner stores, and fast-food restaurants.
Neighborhood safety and crime perception. When a neighborhood’s crime rate is perceived to be
high by residents of that neighborhood, they will often prefer indoor activities over outdoor activities
(Dulin-Keita, Thind, Affuso & Baskin, 2013). Studies have associated the perception of neighborhood
safety to increased obesity of residents. According to Dulin-Keita, Thind, Affuso & Baskin, (2013),
African American adolescents living in neighborhoods perceived to be unsafe, with poor social cohesion
and a higher perception of crime were less likely to indulge in recreational physical activities.
The susceptibility to the neighborhood environment varies by age of the child and gender.
Younger children were less susceptible to neighborhood environmental factors associated with childhood
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obesity, and boys were less sensitive than girls (Yang, Jiang, Xu, Mzayek & Levy, 2018). Among boys,
the neighborhood environmental risk of obesity was associated with the distance to the park. While
among girls, their neighborhood environmental risk of obesity was associated with unhealthy food within
the neighborhood (Yang, Jiang, Xu, Mzayek & Levy, 2018). Although improving physical activity
facilities in a neighborhood such as parks and playgrounds could reduce childhood obesity rates, a good
intervention plan must also address other factors such as lower socioeconomic status among residents of
the neighborhood (Fan, & Jin, 2014). Thus, to address childhood obesity, key underlining social
determinants of health such as poverty, food insecurity, access to health care, safe schools and
neighborhoods must be addressed simultaneously (Subica, Grills, Villanueva & Douglas, 2016).
Minority dominated neighborhoods. Minority racial/ethnic groups tend to live in the low-income
neighborhoods with poor access to healthy food options and increased access to fast-food restaurants
(Larson, Story, & Nelson, 2009). Some of the neighborhood factors which influence childhood obesity
disproportionately affect minorities dominated communities (Subica, Grills, Villanueva & Douglas,
2016). Communities with enhanced healthy food choices, access to recreational physical activities,
affordable housing and crime-free neighborhoods were associated with decreased rate of childhood
obesity (Subica, Grills, Villanueva & Douglas, 2016).
Chemicals contaminated neighborhoods. Exposure to some environmental chemicals can also
lead to childhood obesity among children (Erkin-Cakmak et al., 2015). A chemical in flame retardant
Polybrominated diphenyl ethers (PBDEs) was found to be associated with the development of childhood
obesity. According to Erkin-Cakmak et al., (2015), post-natal exposure to PBDEs is believed to cause
endocrine systems dysfunction leading to obesity. High serum PBDE concentration was found among
children living in wildfire-prone states such as California. This is thought to partly explain the high
childhood obesity rate observed in the state. Likewise, Polycyclic aromatic hydrocarbons (PAHs) have
also been associated with childhood obesity. According to Scinicariello & Buser, (2014), among children,
6 – 11 years of age, PAH metabolites in the urine were associated with higher BMI.
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2.

School factors

School environment. Childhood obesity rates have been associated with the surrounding
environment or neighborhood where a school is located (Ortega Hinojosa, MacLeod, Balmes & Jerrett,
2018). This is because opportunities for physical activities are limited or restricted in schools situated in
unsafe neighborhoods or neighborhoods perceived to have a high crime rate. According to Ortega
Hinojosa, MacLeod, Balmes & Jerrett (2018), school-neighborhood factors such as violent crime
perception, socioeconomic level of most residents in the school area, fewer opportunities for physical
education (PE), nearness to the highway and the greenness of the environment were factors associated
with higher rates of childhood obesity observed in the schools.
School nutrition policy. The school food environment policies have been linked to the child’s diet
and their future cardiometabolic mortality (Rosettie et al., 2018). However, the result of a school-based
food environment policy in changing dietary habits children are mixed (Zhu & Thomas (2013). Girls were
less likely to change their dietary habits because of the presence of a school-based nutrition program than
boys (Zhu & Thomas, 2013). Notwithstanding, a school food environment policy could help children to
acquire good dietary habits, which will help them avoid childhood obesity (Micha et al., 2018). The
availability of vending machines in schools was shown to have a positive correlation to the body mass
index (BMI) among male Hispanic and low-income Hispanic children (O’Hara & Haynes-Maslow, 2015).
Policymakers should consider an outright ban of fruit juices in schools and childcare centers to reduce the
risk of childhood obesity (Wojcicki & Heyman, 2012).
However, policies targeted at regulating school meals policy are often not well received by the
public (Kang, Wang, Zhang, & Zhou, 2017). Although school meal policies are geared towards
decreasing the risk of obesity among school children, they have been controversial among some
community members who viewed them negatively. Kang, Wang, Zhang, & Zhou (2017) concluded that
although more people remained neutral about school meals policy, there were more negative opinions
against school meals policy compared to the positive opinions about them. School-based obesity
prevention programs that paired children with mentors that encouraged physical activities and healthy
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food choices were found to be more effective strategies in reducing overweight and obesity among school
children (Edelstein, Roscoe, Silverman & Lynch, 2015).
Bullying and poor psychological outcomes. Poorer educational outcomes of students have been
associated with childhood overweight and obesity (Carey, Singh, Brown, & Wilkinson, 2015).
Overweight or obese children tend to experience more weight-based victimization in school
(Himmelstein, & Puhl, 2018). The BMI status of school children was significantly associated with their
educational outcomes (Carey, Singh, Brown, & Wilkinson, 2015). This observation may have other
associated biases that were unexplored by the researcher. However, another study concluded that
overweight or obese children are often targets for stigmatization which increased their risk for poor
physical and psychological outcomes (Bromfield, 2009). Association between increased body weight and
bullying have been observed among adolescent school children (Claudia, Yin, Kaigang, & Dong-Chul,
2018). Also, poorer dietary habits and depression have been observed among schoolchildren who
received negative weight-based remarks related to their body image (Heidelberger & Smith, 2018).
Policy/societal Factors Associated with Childhood Overweight and Obesity
Role of county/city health policy and enforcement. Local governments and county governments
have a greater role to play than other tiers of government in encouraging healthy eating, restaurant’s menu
labeling, and physical activities in dealing with childhood obesity (Kalvaitis, 2009). Currently, only chain
restaurants (with more than 20 or more locations nationwide) are required by law to list their calorie
information and provide more nutritional information about their meals to the customer, when requested.
By May 7, 2018, all restaurants were expected to comply with the US mandated menu-labeling law.
However, less than 17.6% of restaurants nationwide are expected to comply with the new regulation, with
restaurants located in high-income neighborhoods more likely to comply than restaurants located in lowincome neighborhoods (Gruner, DeWeese, Lorts, Yedidia, & Ohri-Vachaspati, 2018).
Impact of some health policies on government revenue. Policy makers have been careful not to
hurt the economy by making policies that would target soda making companies or other companies
making calories packed snacks for children (Eyler, Nguyen, Jooyoung, Yan & Brownson, 2012). Policy
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makers tend to focus on passing health policies which are less likely to impact revenue collection.
According to a study by Eyler, Nguyen, Jooyoung, Yan & Brownson, (2012), 27% of the bills around
mitigating obesity rates were focused on addressing community physical activity access, physical
education, school food policy, safe routes to school, and nutrition content of food. Although imposing
high sale taxes has been the preferred approach to tackling the contribution of soda consumption to
childhood obesity, studies suggest that sale taxes on soda had no significant impact on the consumption of
sodas (Colantuoni & Rojas, 2015).
Food advertising targeting children. Food advertising has played a role in fostering the eating
habit and choices of obesogenic food that parents feed to their children. According to Mikailova, (2014),
the Federal Communications Commission should adopt the successful example set by the government of
Quebec, Canada, the United Kingdom and other European countries in restricting television
advertisement of unhealthy foods rich in fat, sugar, and sodium during children’s programming.
Health insurance coverage and physician participation in intervention strategies. Lack of access
to health insurance has been associated with childhood obesity. Children whose parents experienced gaps
in health insurance coverage had higher odds of having gaps in health insurance coverage and unmet
health care needs (Pati et al., 2018).
In the absence of adequate health insurance coverage, women are unable to get proper access to
health care and therefore have worse health outcomes. Seipel & Shafer (2013) concluded that
breastfeeding and adequate health insurance coverage were correlated with avoiding childhood obesity.
Children of poor parents are likely to lack adequate health insurance coverage. Using data from 2006 –
2008 National Health Interview Survey, Leininger & Burns (2011) argued that health insurance eligibility
for teenagers compared to younger children had important age-related coverage variation, with teenagers
from poor or near-poor families likely to be uninsured.
Under the Affordable Care Act, new health insurance coverage for obesity prevention and
treatment services has been expanded. However, knowledge about covered obesity prevention and
treatment services among insured individuals is not widespread. A policy that mandates health insurance
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companies to provide information about these services to health care providers and families to increase
both health care access and utilization is required (Rask et al., 2013). There is also a growing consensus
that a health policy which mandates a child’s primary care physician or pediatrician to share obesity
prevention intervention strategies with parents will increase the likelihood of compliance. According to
Bhuyan, et al., (2015), primary care physician mediated interventions could reduce the incidence and
prevalence of childhood obesity when physicians are trained on new interventions to share with parents.
Conceptual Framework/Theoretical Background
As earlier stated, multiple layers of influences play different roles in the determination of a
child’s weight status. In order to fully understand and explore the extent of contribution made by each
layer of influence, an appropriate conceptual framework must be selected for the research. Conceptual
models that have been previously used to assess health outcomes include the Bronfenbrenner Ecological
Systems Theory (EST), Bullseye model of social determinants of health (SDH), WHO’s CSDH
Conceptual Framework, Country Health Rankings Model and the Social Ecological Model (SEM).
The Bronfenbrenner Ecological Systems Theory (EST). This was developed in 1979 by a
psychologist Urie Bronfenbrenner. It is a theory that considers ecological influences that affect health.
The study of childhood overweight and obesity based on the ecological systems theory helps researchers
to understand how the human environment affects human health outcomes. EST assumes that human
interaction with four different environmental systems which determine the individual’s life, their
relationship with the immediate environment and community, as well as their relationship with the global
cultures and communities (Ecological systems theory, 2016). The microsystem layer of the
Bronfenbrenner EST captures the human interaction with his environment. This is the first layer that
captures the individual’s human relationships and his immediate environment. The microsystem includes
factors such as family structure and family resources which influence the individual’s life. The second
layer is the Mesosystem which captures the interactions outside the microsystem. For instance, these are
interactions between the individual and their family members or schoolteachers, etc. The third layer is the
exosystem, which includes factors such as neighbors, local politics or media which indirectly influence an
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individual. The fourth layer is the macrosystem. The macrosystem represents the social and cultural
contexts in which a person exits, which in turn influences each other (Bronfenbrenner, 1979). The earlier
version of this system was criticized for its lack of emphasis on the individual’s characteristics such as
age, sex, or gender in the determination of one’s health. This led to the revision of the model into five
layers to include chronosystem, which are the timing of the key events in a person’s life such as divorces,
or bereavement as added influences on a person’s health.
County Health Rankings Model. The County Health Rankings Model which was co-developed by
Robert Wood Johnson Foundation and the University of Wisconsin population health institute uses
county-based information to predict the overall health outcome of county residents and ranked all
counties in the 50 states of the USA according to their overall health outcome using specified factors. The
health factors considered for each county were the physical environment, socioeconomic factors, clinical
care, and health behaviors. In this model, the physical environment which consists of the air & water
quality, housing & transit contributes 10% to the overall health outcome of residents. Social and
economic factors which comprise of educational systems, employment, income, family & social support,
and community safety contribute 40% to the overall health outcome of individuals. The clinical care
component, consisting of access to health care and quality of health care contributes 20% to the health of
individuals in the county. Health behaviors that consist of tobacco use, diet and exercise, alcohol & drug
use, sexual activity contribute 30% to the individual’s overall health outcome (County Health Rankings &
Roadmaps, 2016). This model was considered inappropriate for this study because county-level
information was not available in the dataset and individual characteristics such as age, gender, and genetic
makeup which are integral factors to their overall health outcome were not included in this model.
The World Health Organization’s (WHO) Commission on the Social Determinants of Health
(CSDH) Framework. The World Health Organization’s (WHO) Commission on the Social Determinants
of Health (CSDH) framework was developed between 2005 and 2008 to explain the causes and health
inequalities. The framework was designed to help policymakers to correctly identify and remove the
processes that led to health inequalities. The framework has three key components; 1. Socioeconomic and
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political contexts, 2. Structural determinants of health inequalities and 3. Intermediary determinants of
health (WHO, 2010). This conceptual framework was considered inappropriate for the study because
policy-level data elements in this study were sparsely limited towards access to health care, the transition
from pediatric to adult health care settings and access to specialty health care.
The Social Ecological Model (SEM). As in adults, weight gain in children occurs when calorie
consumption exceeds calorie expenditure. Several factors influence calorie consumption and calorie
expenditure. To fully understand the complex interplay of these factors and the role of health behaviors,
and ecological systems approach is best suited to assess individual, family, community/area-level risk
factors contribution to childhood overweight and obesity (Hawkins, Cole, Law, & Millennium Cohort
Study Child Health Group, 2009). Understanding the mechanisms through which these factors exert
influences that lead to childhood overweight and obesity was vital in addressing the problem.
In this study, the Social Ecological Model (SEM) was used to assess the daily influence of each
level on childhood overweight and obesity. This model takes into consideration the complex relationship
that exists between individual characteristics, relationships with people in his immediate family &
community and the impact of other societal factors. Therefore, this model encompasses the impact of the
child’s genetic inheritance, social relationships, health behaviors of the people around the child, the
community where the child lives and the interaction of several other environmental and societal factors
that ultimately determine the child’s body weight status.
Individual/intrapersonal Factors. This is the first level of the SEM model which identifies the
biological makeup of the individual, and other personal factors unique to the individual such as age,
education, income, substance use, or history of abuse in the determination of the weight status of the
child. According to the CDC (2018b), in order to address the impact of factors at this level, intervention
strategies should promote positive attitudes, beliefs, and behaviors. Obesity is an inheritable trait, yet
ecological influences play powerful roles in its expression (Samantha Sevilla, & Hubal, 2014). Childhood
obesity is almost never the result of a single gene defect inherited from the parents (Katzmarzyk, et al.,
2015). Children just like adults learn attitudes, beliefs dietary choices or health behavior through
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interaction with others and the environment. According to Dawes, (2014) childhood obesity is
communicable through societal choices we learn to make. Nutrition and dietary choices of children with a
sedentary lifestyle are important contributors to overweight and childhood obesity (Dawes, 2014).
Estimated calories for young children are between 1,000 – 2,000 calories per day. With adolescents
reaching between 1,400 – 3,200 calories depending on their level of physical activity (Dietary Guidelines
2015 – 2020, n.d). Exceeding these calorific guidelines especially through poor dietary choices without a
commensurate increase in physical activity will result in childhood overweight and obesity. Engagement
in physical activities including playing sports can prevent childhood overweight and obesity (Bryant,
2016). Other behavioral factors such as shorter sleep duration and late bedtime hours in children have also
been associated with childhood overweight and obesity. According to Wang et al., (2017), children with
longer sleep duration hours were less likely to be overweight or obese.
Interpersonal Factors & Social Relationships. This is the second level of the SEM model that
assesses the impact of relationships in the determination of a child’s overweight or obese weight status.
The family situation, child’s relationships with parents, caregivers or other family members or people in
the child’s inner social circle and the attitudes, knowledge and health behaviors of these people contribute
to the determination of the child’s weight status. The role of positive early relationships in preventing
childhood overweight and obesity is assessed at this level by the SEM. The intervention strategy at this
level may include parenting or family-focused and mentoring programs to promote problem-solving
skills, healthy eating behavior and healthy relationships (CDC, 2018b).
Community Factors. The third level explores the circumstances in the community schools,
workplaces, and neighborhoods in the determination of the child’s weight status. In this level, the impact
of social relationships and factors in the community settings associated with the adverse health outcome
are investigated.
1.

Neighborhood

Childhood obesity rates are worsened by increasing levels of neighborhood deprivation (Xinjun,
et al., 2014). The racial/ethnic disparities in childhood overweight and obesity may be explained by
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neighborhood factors and socioeconomic levels of people in the neighborhood (Sharifi, et al., 2016). Safe
neighborhoods with basic amenities including accessible grocery stores, libraries and physical
infrastructure influence a child's weight status through influences on their dietary habit and opportunities
for physical activities. (Van Hulst et. al., 2012: Dulin-Keita, Thind, Affuso & Baskin, 2013). SEM is well
suited to assess the impact of neighborhood characteristics on childhood overweight and obesity. The
recommended intervention strategy at this level should target changing the factors identified as drivers of
obesity in the social and physical environment. Factors such as improving the socioeconomic level of the
people in the community, reducing crime in the neighborhood, improving the quality of housing and
increasing access to grocery stores within the community (CDC, 2018b).
2.

School

Schools provide a learning environment and have important influences on the health of a child. In
the U.S, children from grades 1 – 12 spend between 175 – 180 days per year at school (Education
Commission of States (ECS), 2011). The school is a very important place where children spend much of
their time. School-based obesity prevention programs could be highly effective in reducing childhood
overweight and obesity (Edelstein et al., 2015). School authorities should consider banning sugarsweetened beverages (SSB) or soda within a school environment and provision of more fruits and
vegetables options to positively impact the diet of school children (Wojcicki & Heyman, 2012). Schools
can provide an environment where children learn the habit of engaging in physical activities by playing
sports with their friends. School-based sporting activities are likely can encourage a large number of
children who would not engage in sports in their community to participate in school sports with peers (De
Meester, et. al., 2014).
Policy/societal Factors. This is the fourth level of the SEM. This level assesses the impact of
societal factors that create favorable conditions for childhood overweight or obesity. At this level, the
impact of policies targeted at addressing neighborhood, school and other environmental factors associated
with childhood overweight and obesity is assessed, and evidence-based intervention strategies are
recommended (Brennan, Brownson, & Orleans, 2014). Also, policies which may have successfully
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addressed childhood overweight and obesity in other countries are evaluated at this level of SEM, such as
the impact of new policies banning obesogenic food advertising on children TV programs in Canada and
United Kingdom and their potential impact in changing parents’ attitudes on what is fed to children
(Mikailova, 2014). Policies to address barriers to health care access and health equity as also assessed at
this level of SEM. Some of these societal factors also include the cultural practices, societal inequalities
as well as inadequate or total absence of social policies that mitigate factors that create conditions for
childhood overweight and obesity (CDC, 2018b).
For the study, we were able to assess the impact of health insurance coverage and unmet health
care needs/gaps in the treatment decisions. Due to the data used in this study, the impact of policies on
neighborhoods, policies targeted at regulating school meals and television advertising could not be
assessed
Application of the SEM in this Study
The Social Ecological Model (SEM) illustrated in figure 2.2, composed of four concentric
spheres distinctly displaying the multiple layers of influences on individual/intrapersonal factors,
interpersonal factors & social relationships, community factors (neighborhood and schools) and
Policy/societal factors in the determination of the child’s weight status. SEM allows an understanding of
the multi-layered factors associated with a health outcome or health behavior (Townsend & Foster, 2013).
Over the last 30 years, SEM has become a good guide in health promotion research (Wold, & Mittelmark,
2018). The SEM as applied in this study is illustrated in Figure 2.2.
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Figure 2.2
The Social Ecological Model

Guided by our literature review, only variables established in literature to be associated with the
child’s weight status were assessed in this study. In the SEM layer, the innermost sphere that is closest to
the child’s weight status is the individual/intrapersonal factors. In this study, we analyzed the individual’s
demographic information such as gender and age. Other variables we analyzed at this layer include
assessment of emotional or psychological disorders, genetic disorders/ disability, medical conditions,
sedentary lifestyle, breastfeeding, length of sleep and child’s overall health.
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The second level of the SEM and the second in figure 3 is the interpersonal factors & social
relationships. In this study, at this level assessed the impact of family structure, family socioeconomic
factors, exposure to secondhand smoke and family habits in influencing the child’s weight status.
The third level of influence in the SEM (Figure3) is the community factors. This level is made up
of variables assessing the neighborhood and the school factors. Variables we assessed under
neighborhood are the infrastructure such as the presence of sidewalks or walking paths, presence of
neighborhood amenities as parks, recreational centers, and libraries and safety.
To assess school influences at this level of the SEM, we included the following variables from the
data assessing school safety, child problems at school, including bullying others or being bullied in
school, the school environment and behavioral issues as well as child's school performance.
The last level of influence of the SEM illustrated in figure 3 is the Policy/societal factors impact
in the determination of the child’s weight status. In this study, the policy level was examined through the
inclusion of variables that capture a child’s perception of racial discrimination in the society, child’s
access to health care, as well as the availability and affordability of health care services.
Research Hypothesis
The SEM posits that factors at multiple levels including the individual, interpersonal, community,
organizational and societal levels can influence health and well-being. Social Determinants of Health
(SDoH) are the conditions in which people are born, grow, live, work and age that shape their health
outcomes (CDC, 2018). There is evidence in the literature to suggest that neighborhood factors exert
powerful influences on childhood obesity (Xinjun et al., 2014: Van Hulst et al., 2012). Safe
neighborhoods with a low perception of crime, good amenities and access to grocery stores are likely to
positively influence the diet of the children resident in them and prevent childhood obesity (Van Hulst et.
al., 2012: Dulin-Keita, Thind, Affuso & Baskin, 2013). Emotional and psychological stress due to poor
neighborhood or school factors can predispose children to obesity (Hittner, Johnson, Tricchio & Faith,
2016). Some community-level factors such as living in rundown neighborhoods are also associated with
low socioeconomic status and, children of lower socioeconomic status are less likely to be exposed to
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healthy lifestyles and diet (Gray, Hernandez Alava, Kelly, & Campbell, 2018). Minority racial and ethnic
groups (Non-Hispanic black and Hispanics) often dominate these neighborhoods (Subica, Grills,
Villanueva & Douglas, 2016). Accordingly, Hypothesis 1 is derived as follows:
Hypothesis 1:
Null Hypothesis: Influences at the interpersonal and community levels in the SEM are not greater
drivers of childhood overweight and obesity among children in minority racial and ethnic groups
(Non-Hispanic black and Hispanic) compared to Non-Hispanic white.

Alternative Hypothesis: Influences at the interpersonal and community levels in the SEM are
greater drivers of childhood overweight and obesity among children in minority racial and ethnic
groups (Non-Hispanic black and Hispanic) compared to Non-Hispanic white.

The research question in this study examined whether the effects of the key SDoH factors
associated with childhood overweight and obesity differed by race. It is hypothesized that the experience
of several of SDoH may differ by racial/ethnic group. However, children in the minority groups are more
likely to experience adverse socioeconomic conditions. For example, minority racial/ethnic groups
dominate neighborhoods with poor amenities, with a large proportion of residents belonging to the lower
socioeconomic class (Sharifi, et al., 2016). It is conceivable that the type of and magnitude of SDoH
factors that influence health may differ for various racial/ethnic groups. While few studies have examined
racial influences on the effects of SDoH on obesity development, there is abundant evidence to suggest
that effects differed by race especially among minority racial/ethnic groups (Yang, Jiang, Xu, Mzayek &
Levy, 2018). Thus, Hypothesis 2 is derived as follows:
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Hypothesis 2:
Null Hypothesis: The magnitude of the effect of SDoH factors associated with childhood
overweight/obesity is not greater among children in minority racial/ethnic groups (Non-Hispanic
black and Hispanic) compared to Non-Hispanic white children.
Alternative Hypothesis: The magnitude of the effect of SDoH factors associated with childhood
overweight/obesity is greater among children in minority racial/ethnic groups (Non-Hispanic
black and Hispanic) compared to Non-Hispanic white children.
Summary of Chapter
In this chapter, we highlighted the key factors in published literature influencing childhood
overweight and obesity. Factors were discussed according to each level of influence intrapersonal,
interpersonal, community, and societal/policy identified in the SEM. We discussed the
conceptual/theoretical framework previously used in health promotion research and the conceptual
framework used for this study. In the last 3 decades, the SEM has increasingly been used in health
promotion research due to its inherent ability to simultaneously assess multiple levels of risk factors.
Based on this attribute, the SEM was selected for this study. Variables in this study were assessed using
the four levels of the SEM. In the next chapter, the methodology of the study and variables is discussed.
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CHAPTER 3
METHODS
Study Design and Sample
This study is a cross-sectional study. The population for this study was derived from the 2016
National Survey of Children’s Health (NSCH) data provided by the US Census Bureau, which consists of
population data collected annually through the mail and a web-based survey by the US Census Bureau
(Data Resource Center for Child & Adolescent Health, n.d). The 2016 NSCH integrated the previous
NSCH and the National Survey of Children with Special Health Care Needs (NS-CSHCN). The previous
versions of the NSCH conducted in 2003, 2007 and 20011/20012 were conducted as telephone interviews
through the National Center for Health Statistics at the Centers for Disease Control and sponsored by the
Maternal and Child Health Bureau (MCHB). The 2016 NSCH public-use file (PUF) is available on the
US Census Bureau’s NSCH page at https://www.census.gov/programs-surveys/nsch/data/nsch2016.html.
The 2016 NSCH covers all 50 states and the District of Columbia involving 422 distinct variables and a
sample size of 50, 212 non-institutionalized children in the US between ages 0-17 years old. The data was
weighted to be representative of the US population on non-institutionalized children who are 0-17 years
old (Data Resource Center for Child & Adolescent Health, n.d). It must be noted that sampling weights
were incorporated into the analysis to attain unbiased national estimates. The 2016 NSCH includes topics
related to a child’s physical, oral health & functional status, emotional health, family interactions, parental
health, school experiences, safe neighborhoods, medical home & health insurance coverage, health care
access and quality of health care (Data Resource Center for Child & Adolescent Health, 2018). For this
study, a fully cleaned and coded dataset and the codebook were requested from the Data Resource Center
(DRC) at http://childhealthdata.org/help/dataset and subsequently downloaded from the US Census
Bureau’s NSCH page at https://www.census.gov/programs-surveys/nsch/data/nsch2016.html.
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Study Participants and Data Preparation
Dataset and codebook for the 2016 NSCH survey were downloaded from the US Census
Bureau’s NSCH page. Continuous and categorical variables that were utilized in this analysis include
demographic, dietary intake and breastfed, formula feeding of the child, age at introduction of solids,
physical activity, time spent on computers or watching TV, body mass index measurements, maternal
health status, how many hours of sleep, interaction with the child, relationship with adult caregiver,
neighborhood amenities and safety, school safety and health insurance information. The analysis was
restricted to participants who are Non-Hispanic white, Non-Hispanic black or African American and
Hispanic. Data were examined for skip patterns and recoded when appropriate. String variables were
converted to numeric and new variables were generated where needed.
Dependent Variable
The outcome variable for this study was if the child was overweight/obese. This is defined as
Body Mass Index (BMI) Percentile at 85th percentile and above (coded as “yes” for Overweight &
Obese). If participants had a BMI percentile between the 5th percentile to less than the 85th percentile
BMI, the observation was categorized as “no” for the normal weight. BMI percentile of less than 5th
percentile which classified as “underweight” was eliminated from the analysis.
Independent Variables
An initial comprehensive list of independent variables was selected based on their association
with childhood overweight and obesity in the existing literature. The independent variables were then
placed in the appropriate level of the SEM framework. Correlation analysis was used to assess the
relationship between independent variables selected for the study. Variables with a correlation of r ≥0.65
were combined into one variable.
For SEM level 1. A new variable screen time > 1 hour/ day was created form a combination of
hours spent daily on computers and watching TV. A new variable of “Anxiety or Depression” was created
by combining anxiety disorder and depression. The variable to identify the presence of developmental
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delay or Autism was created from a combination of developmental delay, autism, intellectual disorder,
learning disorder, speech disorder and enrollment in special education. A new variable to identify the
presence of chronic medical condition was created from a combination of asthma, epilepsy, genetic
disorders, heart conditions, brain injury, cerebral palsy, cystic fibrosis, epilepsy, and Tourette syndrome.
For SEM level 2. A new variable “Difficulty Taking Care of Child” was created from combining
difficulty with childcare, difficulty caring for the child, angry about the child, difficulty handing childcare
demands and difficulty sharing ideas with the child. A new variable to identify if child had Adverse
Childhood Experiences was created from a combination of child’s parent(s) is in jail, experienced
parents’ divorce, a victim of violence, witnessed violence against loved one, a close relative has a drug
problem, and live with a mentally ill relative. A new variable “Received Government Assistance” was
created from a combination of variables including received food stamps, received government cash
assistance, received free food from the government, and received WIC benefits.
For SEM level 3. A new variable “Absence of Good Neighborhood Amenities” was created from
a combination of the neighborhood has recreational facilities, the neighborhood has a library, the
neighborhood has sidewalks, and the neighborhood has a park. A new variable “Safe Neighborhood” was
from a combination of the neighborhood has people whose child goes to for help, the neighborhood is
safe, people in the neighborhood are helpful and adults in the neighborhood advise child.
For SEM level 4. A new variable “Has Adequate Health Insurance Coverage” was created from a
combination of “Has Adequate Health Insurance Coverage” and “health insurance benefits cover
services”.
Table 3.1
List of Independent Variables in the Study
Table 3.1. Independent variables of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old
SEM Level 1: Individual /intrapersonal Factors
Variable
Measure
Body Mass Index
1: Overweight / Obese
0: Normal weight

(1): 85th percentile to less than the 95th percentile and equal or
greater than the 95th percentile
th
(0): 5 percentile to less than the 85th percentile
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Table 3.1. Independent variables of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old
Race / Ethnicity
Non-Hispanic white
(1): Non-Hispanic white
Non-Hispanic black
(2): Non-Hispanic black
Hispanic
(3): Hispanic
Gender
Male
(1): Male
Female
(2): Female
Age Category
0 – 5 Years
(1): 0 – 5 Years
6 – 11 Years
(2): 6 – 11 Years
12 – 17 Years
(3): 12 – 17 Years
Screen time > 1 hour/day
Yes
Yes (1): > 1 hour spent on Computers or watching TV
No
No (0): <= 1 hour spent daily on Computers and watching TV
(This is a composite variable derived from k7q60_r recoded as
watchingTV and k7q91_r recoded as useComputers.)
Anxiety or Depression
Yes
Yes (1): If “Yes” was selected
No
No (0): If: “No” was selected
(This is a composite variable derived from k2q32a recoded as
depression, k2q33a recoded as anxiety_Disorder, k4q23 recoded as
emotionalConcern, k2q34a recoded as behavior_Disorder, k2q31a
recoded as ADHD and anyother recoded as anyother_DO)
Developmental Delay or Autism
Yes
Yes (1): If Yes was selected
No
No (0): If No was selected
(This is a composite variable derived from k2q35a recoded as
autism, k2q36a recoded as developmental_delay, k2q60a recoded
as intellectual_DO, k2q30a recoded as Learning_DO, k2q37a
recoded as Speech_DO and enrollment into Special education or
k6q15.)
Born in USA
Yes
Yes (1) if “Yes” was selected
No
No (0) if “No” was selected
Has Medical Condition
Yes
Yes (1): If “Yes” was selected
No
No (0): If: “No” was selected
(This is a composite variable derived from k2q40a recoded as
Asthma, blood recoded as blood_Disorder, k2q46a recoded as
brain_injury, k2q61a recoded as cerebralPalsy, cystfib recoded as
cysticFibrosis, k2q41a recoded as diabetes, k2q42a recoded as
epilepsy, genetic recoded as genetic_disorder, heart recoded as
heart_condition, and k2q38a recoded as Tourette syndrome.
Health Limits Ability
Yes
Yes (1): If “Yes” was selected
No
No (0): If: “No” was selected
(Original variable name: hcability)
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Table 3.1. Independent variables of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old
SEM level 2: Interpersonal Factors & Social Relationships
Variable
Difficult Taking Care of Child
Yes
No

Living with Biological/Adoptive
Parents, Currently Married
Yes
No
Concerned About Weight
Yes
No
Adverse Childhood Experiences
Yes
No

Family Meals Together Everyday
Yes
No
Receive Government Assistance
Yes
No

Federal Poverty Level Below
150%
Yes
No
Cigarette User Live in Household
Yes
No

Measure
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(This is a composite variable derived from k8q32 recoded as
difficulty with childcare, k8q34 recoded as AngryaboutChild, k8q21
recoded as difficultyShareIdeas, k8q30 recoded as
difficultyhandleChildcareDemands, and k8q31 recoded as
DifficultCaring ForChild, )
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: family)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: wgtconc)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(This is a composite variable derived from ace3 recoded as
ace_divorce, ace5 recoded as ace_ParentJail, ace6 recoded as
witnessed violence, ace7recoded as ace_Victim of violence, ace8
recoded as ace_Live with Mentallyill, and ace9recoded as ace_drug
Problem of close relative.)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: k8q11)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(This is a composite variable derived from k11q60 recoded as
govt_cash, k11q61 recoded as foodStamps, k11q62 recoded as
GotFreeMeals, and s9q34 recoded as wic_benefits)
Yes (1): If “Yes” was selected if FPL<150
No (0): If: “No” was selected if FPL >= 150
(Original variable name: fpl)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: k9q40)
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Table 3.1. Independent variables of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old
At least One US Born Parent in
Household
Yes (1): If “Yes” was selected
Yes
No (0): If: “No” was selected
No
(Original variable name: a1_born)
At least One Parent is the
Biological or Adoptive Parent
Yes
Yes (1): If “Yes” was selected
No
No (0): If: “No” was selected
(This is a composite variable derived from a1_relation and
a2_relation)
SEM level 3: Community Factors
Variable

Measure
Neighborhood

Absence of Good Neighborhood
Amenities
Yes
No

Safe Neighborhood
Yes
No

Bullies Others
Yes
No
Bullied in School
Yes
No

Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(This is a composite variable derived from k10q11recoded as
neighborhood has no sidewalk, k10q12 recoded as neighborhood
has no park, k10q13 recoded as neighborhood has no recreational
facilities, and k10q14 recoded as neighborhood has no library)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(This is a composite variable derived from k10q40_r recoded as
neighborhood is safe, k10q30 recoded as neighborhood has helpful
people, k10q31 recoded as neighborhood has people who can help
child, goforhelp recoded as neighborhood has places child can go
for help, and k9q96 recoded as there are adults to advise child in
neighborhood)
School
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: k7q71_r)
Yes (1): If “Yes” was selected
No (0): If: “No” was selected
(Original variable name: bullied)
SEM level 4: Policy/societal Factors

Variable

Measure

Treated Unfairly Because of Race
Yes
No

Yes (1): If “Yes” was selected
No (0): If: “No” was selected
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Table 3.1. Independent variables of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old
(Original variable name: ace10)
Has Adequate Health Insurance
Coverage
Yes
Yes (1): If “Yes” was selected
No
No (0): If: “No” was selected
(This is a composite variable derived from k3q20 recoded as Health
Insurance benefits cover services and currcov recoded as currently
covered by health insurance).
Frustrated in Efforts to Get Health
Service
Yes (1): If “Yes” was selected
Yes
No (0): If: “No” was selected
No
(Original variable name: c4q04)

Data Analysis
Data analyses were carried out using STATA Statistical Software v.12 (STATA Statistical
Software, 2012). Variable with >10% missing values were dropped from the analyses.
Descriptive Data Analysis. Using information from the review of previous studies as a guide,
variables found to be associated with the outcome were included in the analysis. The categorical
variables and continuous variables recategorized based information from previous studies and included in
the descriptive statistics. Variables that are missing more than 10% of values were eliminated from further
analysis. A new variable “Child’s race” was created. This variable consists of 1. Non-Hispanic white,
who are children identified under race as “White alone” and ethnicity as “Not Hispanic or Latino origin”.
2. Non-Hispanic black, who are identified under race as “Black or African American alone” and ethnicity
as “Not Hispanic or Latino” and 3. Hispanic, who are identified under ethnicity as “Hispanic or Latino
origin” regardless of their race. Other races in the dataset American Indian or Alaska Native alone, Asian
alone, Native Hawaiian and Other Pacific Islander alone and two or more races was eliminated from the
analyses due to their small sample size.
Bivariate Data Analysis. Bivariate analysis was conducted in the three child’s race categories. A
statistically significant association between the independent variables to the dependent variable was
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assessed using Pearson’s Chi-squared analyses with alpha level (p<.05). The results of Pearson’s ChiSquared test were used to determine which variables to carry over into the univariate logistic analysis.
Collinearity. The remaining variables after bivariate analysis were tested for multicollinearity in
the three child race categories to ensure that no two variables were collinear or had the same exact effect
on the outcome variable. Using the guidelines of having two variance decomposition proportions (VDP’s)
> 0.4. If two variables were found to be collinear, the variable that is most strongly supported as being
associated with childhood overweight and obesity (p<.001) as per the bivariate analysis, and, either
clinically important, was retained and carried over to the multivariate analysis while the other variable
was eliminated.
Multivariate Logistic Regression Analysis. Four multivariate logistic regression models were built
using purposeful sampling. One model for each ethnic and racial group in this study: Non-Hispanic white,
Non-Hispanic black, and Hispanic. The fourth model consisted of all the racial /ethnic groups combined.
Final variables retained in the models were ranked and reported based on their greater odds of producing
childhood overweight and obesity. Models were compared across racial/ethnic grouping to assess if there
were differences in the significant SDoH factors driving overweight and obesity.
When building a parsimonious model from a large dataset of covariates, it is important not to rely
solely on statistical significance in building the model. Hosmer and Lemeshow described a purposeful
selection of covariates method within which statistical or clinical significance can be a consideration for
retaining a variable in a model. Hosmer & Lemeshow's purposeful selection was used to build the final
multivariate logistic regression model. This approach assumes that all variables in a model were of equal
importance as risk factors in predicting the outcome (Williams, Gauss, Bursac & Hosmer, 2008). The
most statistically non-significant variable was iteratively removed from the model. Confounding, defined
as a “greater than 15% change in the coefficient of a variable when the confounding variable was added
or removed from the model (Bursac, Gauss, Williams, & Hosmer, 2008). If the removal of a variable
does not result in greater than 15% coefficient change for other variables or the model, then the variable is
dropped from the model. Where the removal of variable results in greater than 15% change in the
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coefficient of another variable or the model, the variable is put back into the model and retained in the
final model as a confounder to the variable which it caused a greater than 15% change of its coefficient.
The model was iteratively reduced one variable at a time until only statistically significant variables and
the confounding variables were left in the final model (Bursac, Gauss, Williams, & Hosmer, 2008). This
approach is best when the analyst is interested in risk factor modeling and not just prediction (Williams,
Gauss, Bursac & Hosmer, 2008). In a simulation study, to compare the use of purposeful selection
approach with the other three well-documented variable selection procedures: Forward, Backward and
Stepwise, this approach resulted in a slightly richer model (Bursac, Gauss, Williams, & Hosmer, 2008).
The data used for the study was collected across multiple states. Different characteristics of states
such as health care delivery systems and regulations, MEDICAID eligibility and coverage, Women,
Infants and Children (WIC) eligibility and coverage can introduce measurement errors (Park, Roubal,
Jovaag, Gennuso, & Catlin, 2015). Variables were analyzed considering state clusters to increase the
accuracy of the regression coefficients adjust for state-level differences in the dataset (Price, & Sherwood,
2018).
The overall model was evaluated using an F-test (p < .05) which tests if at least one of the
independent variables was a predictor for childhood overweight/obesity. The final model was evaluated
for using the F-test (p < .05), which tests if at least one of the independent variables included in the final
model was a predictor for childhood overweight and obesity.
Confounding. During the iterative process of model reduction, when the removal of a variable
results in greater than 15% change in the coefficient of another variable or the model coefficient, that
variable is retained in the final model as a confounder to the variable which it caused a greater than 15%
change of its coefficient, even if the confounder variable was not statistically significant. (Bursac, Gauss,
Williams, & Hosmer, 2008). Interaction was not assessed because doing so would over-parameterize the
models.
Hypothesis testing. Two hypotheses were tested in this study. Hypothesis 1 stated that influences
at the SEM level 2 (interpersonal) and SEM level 3 (community) were the greater drivers of childhood
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overweight and obesity among children in the minority racial/ethnic groups. While hypothesis 2 stated
that the magnitude of the effect of SDoH factors associated with childhood overweight/obesity is greater
among children in minority racial/ethnic groups (Non-Hispanic black and Hispanic) compared to NonHispanic white children. To assess hypothesis 1, hierarchical logistic regression models were built with
variables for each level of the SEM were analyzed in blocks and exclusively by race/ethnicity. The Rsquared and p-value for variables for each SEM level and for each race/ethnicity are recorded. Similarly,
to assess hypothesis 2, the variables for each SEM level were analyzed in blocks, and exclusively for each
race/ethnicity. The beta (β) denoting the impact of each variable and the p-value were recorded. For
hypothesis 1, the null hypothesis was rejected if statistically significant R–squared for SEM level 2 and
SEM level 3 were greater among children in the minority racial/ethnic groups (Non-Hispanic black and
Hispanic) compared to Non-Hispanic white children. For hypothesis 2, the null hypothesis was rejected if
statistically significant beta (β) for study variables were simultaneously greater among children in
minority racial/ethnic groups (Non-Hispanic black and Hispanic) compared to Non-Hispanic white
children.
Strengths and Limitations
Strengths. The major study design strength of this study is the large sample size (N=50,212).
Since data were from a national telephone interview survey of the children in the United States, the results
are generalizable in highlighting the factors driving overweight and obesity among Non-Hispanic white,
Non-Hispanic black, and Hispanic children. The interviews were conducted in multiple languages, thus
allowing the incorporation of English speaking and non-English speaking participants. Additionally, the
cross-sectional study design allowed examination of many layers of exposures to factors associated with
overweight and obesity in children. Cross-sectional studies are inherently easier and less expensive to
conduct than a prospective cohort study or case-control study.
The advantage of using the purposeful selection approach in building a parsimonious
multivariate logistic regression model was that it allowed the researcher to retain both statistically
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significant variables and their confounding variables in the model, which were important in predicting the
outcome.
Limitations. This study had some study design limitations. First, the study was a crosssectional study, therefore, the analysis may be subject to temporal bias. The temporal relationship between
a child’s body weight status and risk factors may not be accurate. The study could not assess whether the
risk factors came before or after the child’s overweight or obese status. Cross-sectional studies are also
subjected to Neyman's bias or prevalence-incidence bias. The data was collected by US postal mail or
web-based links and therefore, were self-reported data. This method of data collection potentially
introduced a self-report bias. There could potentially be recall bias with the data. For example, the
recalling of when solids were fed to a child who is already 3 years old was based on participants’
recollection of the child’s developmental milestones.
Ethical Issues and Implications
Childhood obesity disproportionately impacted the minority racial/ethnic groups, especially
children in the lower socioeconomic class. Living in deprived neighborhoods with limited access to
grocery stores increased the odds of becoming overweight or obese among children. Obese children often
stay obese as adults and suffer severe consequences on their quality of life and life expectancy.
It is hoped that through this study, we promote a better understanding of the key factors driving
childhood overweight and obesity in the racial/ethnic groups analyzed in the study. In this study, these
factors were ranked in their order of importance or influence for children in the Non-Hispanic white,
Non-Hispanic black, and Hispanic racial/ethnic groups. Also, the study showed the levels of influence
that were most influential in the development of overweight and obesity among children of various
races/ethnicities. This was targeted at enabling policymakers to expand their childhood intervention
strategies to address these varying multi-layered factors among children from different backgrounds,
rather than the nearly single focus on eating healthy foods and exercising. This study also adds to the
growing body of knowledge that underscores the complex influences of ecological factors and other
SDoH in childhood overweight and obesity
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Summary of Chapter
In this chapter, we have described the proposed methodological approach for data analyses. We
have also discussed the inclusion criteria for the selection of variables and anticipated limitations of the
approach. In the next chapter, we discussed the results of the data analysis approach and drew inferences
from the results.
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CHAPTER 4
RESULTS
Descriptive Analysis
The data set consisted of 50,212 participants. 1,491 participants with a BMI of less than the 5th
percentile (Underweight) were dropped from the analysis. This brought the number of participants
remaining for analysis to 48,721 and 26 independent variables. Table 4.1 contains detailed descriptive
characteristics of the study population. Approximately 29 % (n=6,575: 28.78%) of participants that
reported their BMI percentile were overweight or obese, while 71% (n=16,339: 71.22%) of the
participants were within the normal BMI percentile.
By race and ethnicity, the study participants were distributed as follows: Non-Hispanic white
(n=37,807; 77.03 %), Non-Hispanic black (n=2,797; 5.79%) and Hispanic (n=8,117; 17.18%).
Participants were nearly equally distributed by gender, males (n=24,849; 51.03%) and females (n=23,872;
48.97%). By age category, participants were distributed as follows: 0 – 5 years (n=14,494, 30.54%), 6 –
11 years (n=14,570, 29.74%) and 12 – 17 years (n=19,657, 39.72%). Nearly 60% of participants
(n=29,012; 59.75%) reported more than 1 hour/ day of screen time. About 19% (n=9,320; 19.05%)
reported anxiety and depression, while 18% (n=8,585; 17.51%) reported developmental delay or autism.
Nearly 97% of participants (n=46,890;96.64%) were born in the USA.
About 21% (n=10,360;21.12%) of participants had medical conditions and 40% of participants
(n=7,543;40.24%) who responded to question on the impact of health condition reported limited mobility
due to health conditions.
Nearly 72% of parents or caregivers (n=34,576;71.64%) reported difficulty taking care of the
child. About 69% (N=33,461; 68.88%) were biological or adoptive parents and currently married and 8%
(n=3,697; 7.62%) of participants were concerned about the child’s weight. About 30% of participants
(n=13,988; 30.07%) had experienced adverse childhood experiences.

56
About 38% of participants (n=18,280;38.41%) reported that their families ate meals together
every day and 24 % of participants (n=11,282;24.08%) received government assistance or cash. 18% of
participants (n=8,580; 18.05%) were below the 150 federal poverty level /ratio. Nearly 15% of
participants (n=7,020; 14.83%) reported a cigarette smoker lived in the household. About 87% of
participants reported that at least one parent was born in the USA (n=41,515; 86.60%) and about 96% of
participants (n=46,019; 95.80%) reported that at least one parent is the biological or adoptive parent.
Nearly 89% of participants (n=42,579; 88.89%) reported neighborhood amenities were good and
80% (n=80.42; 80.42%) reported that neighborhood was safe. About 23% of participants (n=7,649;
22.99%) had been bullied while 6% of participants (n=1,917;5.74%) bullied others.
Nearly 3% of participants (n=1,332; 2.87%) reported having been treated unfairly because of
race. About 97% (n=46956;96.68%) reported having adequate health insurance. About 15%
(n=7,325;15.32%) reported being frustrated to get health service.
Table 4.1
Descriptive Statistics
Table 4.1. Descriptive Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old (N=48,721)
Variable
N (%)
Body Mass Index
1: Overweight / Obese
6575 (28.78)
0: Normal weight
16339 (71.22)
Race / Ethnicity
Non-Hispanic white
37,807 (77.03)
Non-Hispanic black
2,797 (5.79)
Hispanic
8,117 (17.18)
Gender
Male
24,849 (51.03)
Female
23,872(48.97)
Age Category
0 – 5 Years
14494 (30.54)
6 – 11 Years
14570 (29.74)
12 – 17 Years
19657 (39.72)
More than 1 hour per day screen time
Yes
29012 (59.75)
No
19322 (40.25)
Anxiety or Depression
Yes
9320 (19.05)
No
39401 (80.95)
Developmental Delay or Autism
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Table 4.1. Descriptive Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old (N=48,721)
Variable
N (%)
Yes
8585 (17.51)
No
40131 (82.49)
Born in USA
Yes
46890 (96.64)
No
1536 (3.36)
Has Medical Condition
Yes
10360 (21.12)
No
38359 (78.88)
Health Limits Ability
Yes
7543 (40.24)
No
11170 (59.76)
Difficulty Taking Care of Child
Yes
34576 (71.64)
No
13699 (28.36)
Living with Biological/Adoptive Parents, Currently Married
Yes
33461 (68.88)
No
14412 (31.12)
Concerned About Weight
Yes
3697 (7.62)
No
44627 (92.38)
Adverse Childhood Experiences
Yes
13988 (30.07)
No
33645 (69.93)
Family Meals Together Everyday
Yes
18280 (38.41)
No
29775 (61.59)
Receive Government Assistance
Yes
11282 (24.08)
No
36679 (75.92)
Federal Poverty Level Below 150%
Yes
8580 (18.05)
No
40141 (81.95)
Cigarette User Live in Household
Yes
7020 (14.83)
No
40959 (85.17)
At least One US Born Parent in Household
Yes
41515 (86.60)
No
6250 (13.40)
At least One Parent is the Biological or Adoptive Parent
Yes
46019 (95.80)
No
1884 (4.20)
Absence of Good Neighborhood Amenities
Yes
5394 (11.16)
No
42579 (88.84)
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Table 4.1. Descriptive Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 –
17 years old (N=48,721)
Variable
N (%)
Safe Neighborhood
Yes
38133 (80.42)
No
9150 (19.58)
Bullies Others
Yes
1917 (5.74)
No
31632 (94.26)
Bullied in School
Yes
7649 (22.99)
No
25808 (77.01)
Treated Unfairly Because of Race
Yes
1332 (2.87)
No
46026 (97.13)
Has Adequate Health Insurance Coverage
Yes
46956 (96.68)
No
1578 (3.32)
Frustrated in Efforts to Get Health Service
Yes
7325 (15.32)
No
41050 (84.68)
Bivariate Analysis
To examine the association between the different exposure variables and childhood overweight or
obesity, a bivariate analysis was performed for each of the 26 independent variables retained from the
descriptive analysis. The number of observations for the study reduced to 22,914 after excluding 25,807
records with not in universe/no valid response for BMI.
About 71% (n=16,339) of the study participants had normal BMI, while about 29% (n=6,575)
had a BMI percentile indicating they were overweight/obese. Table 4.2 presents the results of the
bivariate analyses.
Among participant that were overweight or obese, 75.4% (n=4,981) were Non-Hispanic white,
7.9% (n=514) were Non-Hispanic black, and 16.7% (n=10,180) were Hispanic. There were more males
56% (n=3,649) than females 44% (n=2,926) among participant that were overweight or obese. By age
category, there were more participants between 6 – 11 years old 80% (n=5,055) than participants 12 – 17
years old 20% (n=1,520) that were overweight or obese. There were no observations for the age category
0 – 5 years old. Among participants that were overweight or obese, 82% (n=5,331) spent more than 1
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hour per day on screen time and about 18% (n=1,205) did not. Among participants that were overweight
or obese, about 68% (n=4,459) had Anxiety or Depression and about 32% (n=2,116) did not.
Among participants that were overweight or obese, about 75% (n=4,894) did not have
Developmental Delay or Autism and 25% (n=1,680) had. There were more study participants without
Medical Conditions among participants that were overweight or obese 68% (N=4,488) compared to those
with Medical Conditions 32% (n=2,086). More children that were overweight or obese reported that
Health Limits Ability 51%(n=1,646) and 49% (n=1,629) did not report. A greater percentage of the parent
of the overweight and obese children said it was Difficult taking Care of Child 67% (n=4,375) compared
to 33% (n=2,166) that did not. About 58% (n=3,888) of overweight and obese children reported living
with Biological/Adoptive Parents, Currently Married and 42% (n=2,667) did not. About 63% (n=4,129)
of parents/caregivers of overweight and obese children reported being Concerned About Weight of the
child while 37% (n=2,415) were not.
About 55% (n=3,669) of overweight and obese children did not have Adverse Childhood
Experiences while 45% (n=2,848) did. Among children that were overweight and obese, 70% (n=4,556)
did not eat Family Meals Together every day while 30% (n=1,968) did. About 69% (n=4,556) of
overweight and obese children did not Receive Government Assistance while 31% (n=2,004) did. Also,
about 79% (n=5,216) of overweight and obese children were not in the Federal Poverty Level Below
150% while 21% (n=1,359) were. Among participant that were overweight or obese, about 79%
(n=5,195) did not live where a Cigarette User Live in Household while 21% (n=1,328) did.
A greater percentage of overweight and obese children were living with At least One Parent is the
Biological or Adoptive Parent 94% (n=6.192), compared to 6% (n=366) that did not. More overweight
and obese participants 86% (n=5,618) reported living in places with Absence of Good Neighborhood
Amenities compared to 14% (n=921) that did not. Also, about 79% (n=5,086) of overweight and obese
participants reported living in a Safe Neighborhood while 21% (n=1,361) did not. More overweight and
obese participants did not Bully Others 93% (n=6,001) compared to 7% (n=435) that did. Also, 70%
(n=4,495) of overweight and obese participants were Bullied in School and 30% (n=1,920) were not.
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More overweight and obese participants reported being Treated Unfairly Because of Race 95% (n=6,145)
compared to 5% (n=329) that did not. Among overweight and obese participants, 95% (n=6,211) reported
that they Have Health Insurance Coverage while 5% (n=358) did not. Also, about 81% (n=5,280) were
not Frustrated in Efforts to Get Health Service compared to 19% (n=1,2440) who were.
Of the 26 variables analyzed, the variables of Born in the USA, and At least One US-born parent
in the household were not statistically significantly associated with childhood overweight or obesity at (p
> 0.05) and were removed from further analysis. Also, Age category was removed from the analysis
because 0 – 5 years old age group (30.5%) of the age variable had no observations. Furthermore, to focus
the analysis on modeling individual characteristics, health behaviors, family structure/caregiver
relationships, environmental & societal factors driving childhood obesity in the United States, gender was
removed from further analysis.
Table 4.2
Bivariate Statistics
Table 4.2. Bivariate Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 – 17
years old (N=22,914)
Normal BMI
Overweight / Obese
Rao-Scott F test
N= 16339
N=6575
(71.22%)
(28.78%)
Variable
N (%)
N (%)
p-value
Race / Ethnicity
Non-Hispanic white
13095 (79.70)
4981(75.40)
Non-Hispanic black
776 (4.89)
514 (7.88)
<.001
Hispanic
2468 (15.41)
10180 (16.72)
Gender
Male
7838 (48.03)
3649 (55.54)
<.001
Female
8501 (51.97)
2926 (44.46)
Age Category
0 – 5 Years
0 (0)
0 (0)
6 – 11 Years
2988 (18.34)
1520 (23.12)
<.001
12 – 17 Years
13,351 (81.66)
5055 (76.88)
More than 1 hour per
day screen time
12231 (75.47)
5331 (81.69)
Yes
4022 (24.53)
1205 (18.31)
<.001
No
Anxiety or Depression
Yes
4159 (25.56)
2116 (32.26)
<.001
No
12180 (74.44)
4459 (67.74)
Developmental Delay
or Autism
3113 (19.08)
1680 (25.41)
<.001
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Table 4.2. Bivariate Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 – 17
years old (N=22,914)
Normal BMI
Overweight / Obese
Rao-Scott F test
N= 16339
N=6575
(71.22%)
(28.78%)
Variable
N (%)
N (%)
p-value
Yes
13224 (80.92)
4894 (74.59)
No
Born in USA
Yes
15638 (96.03)
6289 (96.14)
.746
No
629 (3.97)
245 (3.86)
Has Medical Condition
Yes
4240 (25.93)
2086 (31.64)
<.001
No
12099 (74.07)
4488 (68.36)
Health Limits Ability
Yes
2822 (41.00)
1646 (50.68)
<.001
No
4049 (59.00)
1629 (49.32)
Difficulty Taking Care
of Child
11734 (72.05)
4375 (66.79)
<.001
Yes
4530 (27.95)
2166 (33.21)
No
Living with
Biological/Adoptive
11183 (67.54)
3888 (58.18)
<.001
Parents, Currently
5101 (32.46)
2667 (41.82)
Married
Yes
No
Concerned About
Weight
319 (1.97)
2415 (37.12)
<.001
Yes
15953 (98.03)
4129 (62.88)
No
Adverse Childhood
Experiences
5714 (36.34)
2848 (44.80)
<.001
Yes
10483 (63.66)
3669 (55.20)
No
Family Meals Together
Everyday
4444 (27.59)
1968 (30.25)
.001
Yes
11791 (72.41)
4556 (69.75)
No
Receive Government
Assistance
2935 (18.52)
2004 (31.23)
<.001
Yes
13319 (81.48)
4535 (68.77)
No
Federal Poverty Level
Below 150%
2032 (12.76)
1359 (21.14)
<.001
Yes
14307 (87.24)
5216 (78.86)
No
Cigarette User Live in
Household
2118 (13.29)
1328 (20.61)
<.001
Yes
14100 (86.71)
5195 (79.39)
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Table 4.2. Bivariate Statistics of 2016 National Survey of Children’s Health (NSCH) in persons 0 – 17
years old (N=22,914)
Normal BMI
Overweight / Obese
Rao-Scott F test
N= 16339
N=6575
(71.22%)
(28.78%)
Variable
N (%)
N (%)
p-value
No
At least One US Born
Parent in Household
Yes
14288 (87.79)
5704 (86.94)
.179
No
1964 (12.21)
845 (13.06)
At least One Parent is
the Biological or
Adoptive Parent
Yes
15783 (96.59)
6192 (94.09)
<.001
No
512 (3.41)
366 (5.91)
Absence of Good
Neighborhood
Amenities
Yes
1986 (12.14)
921 (14.03)
.001
No
14275 (87.86)
5618 (85.97)
Safe Neighborhood
Yes
13448 (83.28)
5086 (78.78)
<.001
No
2647 (16.72)
1361 (21.22)
Bullies Others
Yes
727 (4.52)
435 (6.81)
<.001
No
15322 (95.48)
6001 (93.19)
Bullied in School
Yes
3162 (19.78)
1920 (30.29)
<.001
No
12848 (80.22)
4495 (69.71)
Treated Unfairly
Because of Race
Yes
15504 (96.22)
6145 (94.75)
<.001
No
599 (3.78)
329 (5.25)
Has Adequate Health
Insurance Coverage
Yes
15631 (95.73)
6211 (94.47)
<.001
No
689 (4.27)
358 (5.4)
Frustrated in Efforts to
Get Health Service
Yes
2399 (14.95)
1244 (19.28)
<.001
No
13845 (85.05)
5280 (80.72)
Unadjusted Logistic Regression
The remaining 22 variables analyzed in the unadjusted logistic regression were found to be
significant (p<0.25) predictors of childhood overweight and obesity as shown in Table 4.3.
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Table 4.3
Unadjusted Logistic Regression
Table 4.3 Unadjusted Analysis of Factors Associated with Obesity/Overweight
2016 National Survey of Children’s Health (NSCH) in persons 0 – 17 years old (N=22,914)
Variable Description
p-value
Race / Ethnicity (Reference: Non-Hispanic white)
Non-Hispanic black
<.001
Hispanic
.017
More than 1 hour per day screen time (Reference: 0 =No)
Yes
<.001
Anxiety or Depression (Reference:1 = No)
Yes
<.001
Developmental Delay or Autism (Reference:0 = No)
Yes
<.001
Has Medical Condition (Reference:1 = No)
Yes
<.001
Health Limits Ability (Reference:1 = No)
Yes
<.001
Difficulty Taking Care of Child (Reference:1 = No)
Yes
<.001
Living with Biological/Adoptive Parents, Currently Married (Reference:0 = No)
Yes
<.001
Concerned About Weight (Reference:1 = No)
Yes
<.001
Adverse Childhood Experiences (Reference:1 = Yes)
No
<.001
Family Meals Together Every day (Reference:1 = Yes)
No
.0013
Receive Government Assistance (Reference:1 = No)
Yes
<.001
Federal Poverty Level Below 150% (Reference:1 = No)
Yes
<.001
Cigarette User Live in Household (Reference:1 = No)
Yes
<.001
At least One Parent is the Biological or Adoptive Parent (Reference:1 = Yes)
No
<.001
Absence of Good Neighborhood Amenities (Reference:1 = Yes)
No
.001
Safe Neighborhood (Reference:1 = Yes)
No
<.001
Bullies Others (Reference:1 = No)
Yes
<.001
Bullied in School (Reference:1 = No)
Yes
<.001
Treated Unfairly Because of Race (Reference:1 = No)
Yes
<.001
Has Adequate Health Insurance Coverage (Reference:1 = Yes)
No
.02
Frustrated in Efforts to Get Health Service (Reference:1 = Yes)
No
.07
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Collinearity
In assessing the 22 remaining variables for multicollinearity, Receive Government
Assistance and Federal Poverty Level Below 150% were found to be collinear based on the methods
previously described for the selection of variables. The variable Federal Poverty Level Below 150% was
dropped from the model.
The remaining 21 variables were moved to multivariate logistic regression analysis.
Multivariate Logistic Regression Analysis for All Races/Ethnicities
Table 4.4 displays the results of the final multivariate logistic regression model for
children of all races/ethnicities which includes the final 14 independent variables that were in the final
model following purposeful selection model building method. One variable was retained in the final
model because it was a confounder. The variables were ranked in a descending order based on their odds
ratio.
The odds of being overweight or obese was about 29 times significantly higher among children
whose parents were concerned about their weight (OR=29.18, 95% CI=24.57, 34.65) compared to
children whose parents were not. Children living in families receiving government assistance increased
their odds of childhood overweight or obese by about 1.6 times significantly higher compared to children
living in families without government assistance (OR=1.55, 95% CI=1.41, 1.70). Children living with a
cigarette user living in the household had 1.42 times significantly higher odds for overweight or obese
(OR=1.42, 95% CI=1.29, 1.56) compared to children without cigarette users in their household.
Analysis by race/ethnicity showed that Non-Hispanic black children were 1.39 times at
significantly greater odds for childhood overweight or obesity compared to Non-Hispanic white children
(OR=1.39, 95% CI= 1.20, 1.62). Analysis for Hispanic children was not statistically significant.
Children bullied in school were 1.19 times at significantly greater odds for overweight
and obesity compared to children who were not (OR=1.19, 95% CI=1.09, 1.29). Children with more than
1 hour per day screen time were 1.16 times at significantly higher odds of overweight and obesity
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compared to children who did not (OR=1.16, 95% CI=1.05, 1.28). Children living in households that did
not eat family meals together every day were 1.14 times at significantly greater odds for overweight or
obesity compared to children who had family meals together daily (OR=1.14, 95% CI=1.05, 1.28).
Children with developmental delay or autism were 1.13 times at significantly higher odds for overweight
or obesity compared to children without developmental delay or autism (OR=1.13, 95% CI=1.03, 1.25).
Children of parents who reported difficulty taking care of the child were 1.13 times at significantly
greater odds of overweight or obesity compared to children of parents that did not report difficulty in
taking care of the child (OR=1.13, 95% CI=1.04, 1.23). Children with medical conditions were 1.1 times
at significantly higher odds for overweight or obesity compared to children without medical conditions
(OR=1.10, 95% CI=1.02, 1.19). The independent variable Adverse childhood experiences was not
statistically significant but was kept in the model because it confounded the variable “Living with
Biological/Adoptive Parents, Currently Married.”
Children whose parents reported no frustration in getting health services were 0.86 times
at significantly lower odds for overweight or obesity compared to children of parents who did
(OR=0.86, 95% CI= 0.76, 0.97). Children living in neighborhoods with good amenities were 0.82 times at
significantly lower odds for overweight or obesity compared to children who lived in neighborhoods
without good amenities (OR=0.82, 95% CI= 0.73, 0.92). Children who were living with their
biological/adoptive parents, currently married were 0.83 times at significantly reduced odds for
overweight or obesity compared to children who were not living with biological/adoptive parents
currently married (OR=0.83, 95% CI= 0.75, 0.92).
The overall model evaluation at p<0.05, indicated that at least one independent variable
predicted childhood overweight or obesity status (F-test, F=149.30, (15,36) df, p <.001).
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Table 4.4
Multivariate Logistic Regression Analysis for All Races/Ethnicities
Table 4.4. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old (N=22,914)
Predictor
SE β Student
p
Odds
95% CI of

t
Ratio
Odds Ratio
(eβ)
Concerned About Weight
No (Reference)
Yes
3.37
0.09
39.40
<.001
24.57
29.18
34.65

Yes

Received Government Assistance
No (Reference)
0.44
0.05
9.23
<.001

1.55

1.41
1.70

Yes

Cigarette User Live in Household
No (Reference)
0.35
0.05
7.50
<.001

1.42

1.29
1.56

Non-Hispanic black

Hispanic

Race/Ethnicity
Non-Hispanic white (Reference)
0.33
0.07
4.47
<.001

1.39

1.20

0.07

1.08

1.62
0.96

0.06

1.24

0.22

1.21

Yes

Bullied in School
(Reference:1 = No)
0.17
0.04
3.96

<.001

1.19

1.09
1.29

Yes

More than 1 hour per day screen time
(Reference: 0 =No)
0.15
0.05
3.04
<.001

1.16

1.05
1.28

No

Family Meals Together Every day
(Reference:1 = Yes)
0.14
0.04
3.19
<.001

1.14

1.05
1.25

Yes

Developmental Delay or Autism
(Reference:0 = No)
0.13
0.05
2.65
0.01

1.13

1.03
1.25
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Table 4.4. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old (N=22,914)
Predictor
SE β Student
p
Odds
95% CI of

t
Ratio
Odds Ratio
(eβ)
Difficulty Taking Care of Child
(Reference:1 = No)
Yes
0.12
0.04
3.02
<.001
1.13
1.04
1.23

Yes

Has Medical Condition
(Reference:1 = No)
0.10
0.04
2.65
0.01

No

Adverse Childhood Experiences
(Reference: 1 = Yes)
-0.04
0.05
-0.80
0.43

1.10

1.02
1.19

0.96

0.86
1.07

No

Frustrated in Efforts to Get Health Service
(Reference:1 = Yes)
-0.15
0.06
-2.52
0.02

No

Absence of Good Neighborhood Amenities
(Reference:1 = Yes)
-0.20
0.06
-3.49
<.001

0.86

0.76
0.97

0.82

0.73
0.92

Yes

Living with Biological/Adoptive Parents, Currently Married
(Reference:0 = No)
-0.18
0.05
-3.61
<.001
0.83

0.75
0.92

Constant

-1.56

0.10

-15.43

<.001

0.21

0.17
0.26

Test
F test

F
Overall Model Evaluation
149.30

df

p

(15, 36)

<.001
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Multivariate Logistic Regression Analysis for Non-Hispanic White
Table 4.5 displays the results of the final multivariate logistic regression model for NonHispanic white children which include the final 8 independent variables, following the purposeful
selection model building approach. The odds of being overweight or obese was about 32 times
significantly higher among Non-Hispanic white children whose parents were concerned about their
weight (OR=31.94, 95% CI=25.25, 40.41) compared to other Non-Hispanic white children whose parents
were not concerned about child’s weight. The variables were ranked in a descending order based on their
odds ratio.
The odds of being overweight or obese was about 2 times significantly higher among NonHispanic white children living in families that received government assistance compared to children
living in families without government assistance (OR=1.66, 95% CI=1.43, 1.92). Non-Hispanic white
children living with a cigarette user living in the household had 1.52 times significantly higher odds for
overweight or obese (OR=1.54, 95% CI=1.31, 1.80) compared to Non-Hispanic white children without
cigarette user in their household. Non-Hispanic white children with developmental delay or autism were
1.27 times significantly higher odds for overweight or obesity compared to Non-Hispanic white children
without developmental delay or autism (OR=1.27, 95% CI=1.11, 1.45). Non-Hispanic white children with
anxiety or depression were 0.83 times at significantly decreased odds for overweight or obesity compared
to Non-Hispanic white children of parents who did not (OR=0.83, 95% CI=-0.72, 0.97)
Three variables including health limits ability, difficulty taking care of the child and frustrated in
efforts to get health service were not statistically significant. But they were retained in the model because
health limits ability confounded anxiety or depressions, frustrated in effort to get health service and
difficulty in taking care of the child.
The overall model evaluation at p<0.05, indicated that at least one independent variable predicted
childhood overweight or obesity status (F-test, F=130.76, (8,43) df, p <.001).
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Table 4.5
Multivariate Logistic Regression Analysis for Non-Hispanic White
Table 4.5. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old for Non-Hispanic White Children (N=4,981)
Predictor
SE β Student
p
Odds
95 CI of

t
Ratio
Odds Ratio
(eβ)
Concerned About Weight
No (Reference)
Yes
3.46
0.12
29.58
<.001
31.94
25.25
40.41

Yes

Received Government Assistance
No (Reference)
0.51
0.07
6.83
<.001

1.66

1.43
1.92

Yes

Cigarette User Live in Household
No (Reference)
0.43
0.08
5.42
<.001

1.54

1.31
1.80

Yes

Developmental Delay or Autism
(Reference:0 = No)
0.24
0.07
3.51
<.001

Yes

Health Limits Ability
(Reference:1 = No)
0.12
0.08
1.48

Yes

Difficulty Taking Care of Child
(Reference:1 = No)
0.12
0.06
1.93
0.06

1.27

1.11
1.45

0.15

1.13

0.96
1.33

1.13

1.00
1.27

Yes

Frustrated in Efforts to Get Health Service
(Reference:0 = No)
-0.14
0.08
-1.75
0.09

0.87

0.75
1.02
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Table 4.5. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old for Non-Hispanic White Children (N=4,981)
Predictor
SE β Student
p
Odds
95 CI of

t
Ratio
Odds Ratio
(eβ)
Anxiety or Depression
(Reference:1 = No)
Yes
-0.18
0.07
-2.50
0.02
0.83
0.72
0.97
Constant

-1.64

0.08

-21.79

<.001

0.19

0.17
0.23

Test
F test

F
Overall Model Evaluation
130.76

df

p

(8,43)

<.001

Multivariate Logistic Regression Analysis for Non-Hispanic Black
Table 4.6 displays the results of the final multivariate logistic regression model for NonHispanic black children which include the final 3 independent variables, following the purposeful
selection model building approach. The variables were ranked in a descending order based on their odds
ratio.
The odds of being overweight or obese was 37 times significantly higher among Non-Hispanic
black children whose parents were concerned about their weight (OR=37.36, 95% CI=20.73, 67.32)
compared to other Non-Hispanic black children whose parents were not concerned about child’s weight.
The odds of being overweight or obese were about 2 times significantly higher among Non-Hispanic
black children living in families with living at Federal Poverty Level Below 150% compared to other
Non-Hispanic black children that did not (OR=1.61, 95% CI=1.12, 2.31). Non-Hispanic black children
bullied in school had 1.45 times significantly higher odds of overweight or obesity compared to other
Non-Hispanic black children who were not bullied in school (OR=1.45, 95% CI=1.06,2.00).
The overall model evaluation at p<0.05, indicated that at least one independent variable predicted
childhood overweight or obesity status (F-test, F=65.69, (3,47) df, p <.001).
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Table 4.6
Multivariate Logistic Regression Analysis for Non-Hispanic Black
Table 4.6. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old for Non-Hispanic Black Children (N=514)
Predictor
SE β Student
p
Odds
95 CI of

t
Ratio
Odds Ratio
(eβ)
Concerned About Weight
No (Reference)
Yes
3.62
0.29
12.36
<.001
37.36
20.73
67.32
Federal Poverty Level Below 150%
(Reference:1 = No)
0.47
0.18
2.63
0.01

Yes

1.61

1.12
2.31

Bullied in School
(Reference:1 = No)
0.38
0.16
2.38

Yes

0.02

1.45

1.06
2.00

Constant

-1.13

0.10

-11.06

<.001

0.32

0.26
0.40

Test
F test

F
Overall Model Evaluation
65.69

df

p

(3,47)

<.001

Multivariate Logistic Regression Analysis for Hispanic
Table 4.7 displays the results of the final multivariate logistic regression model for
Hispanic children which includes the final 6 independent variables, following the purposeful selection
model building approach. The variables were ranked in a descending order based on their odds ratio.
The odds of being overweight or obese was about 19.2 times significantly higher among Hispanic
children whose parents were concerned about their weight (OR=19.18, 95% CI=14.12, 26.04) compared
to other Hispanic children whose parents were not concerned about child’s weight. The odds of being
overweight or obese were about 2 times significantly higher among Hispanic children living in families of
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the Federal Poverty Level Below 150% compared to other Non-Hispanic black children that did not
(OR=1.72, 95% CI=1.39, 2.15). The odds of childhood overweight or obesity was 1.29 times
significantly higher among Hispanic children with more than 1-hour screen time per day compared to
those who did not (OR=1.29, 95% CI=1.07, 1.56).
The odds of childhood overweight or obesity was 1.41 times significantly higher among
Hispanic children with a cigarette user living in the household compared to those who did not (OR=1.41,
95% CI=1.11, 1.79). The odds of childhood overweight or obesity was 1.18 times significantly higher
among Hispanic children whose parents reported difficulty taking care of child compared to those who
did not (OR=1.18, 95% CI=1.00, 1.40).
The odds of childhood overweight or obesity was 0.76 times significantly lower among Hispanic
children living with biological/adoptive parents who were currently married compared to those who did
not (OR=0.76, 95% CI=0.64, 0.90).
The overall model evaluation at p<0.05, indicated that at least one independent variable predicted
childhood overweight or obesity status (F-test, F=66.47, (6,45) df, p <.001).
Table 4.7
Multivariate Logistic Regression Analysis for Hispanic
Table 4.7. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old for Hispanic Children (N=10,180)
Predictor
SE β Student
p
Odds
95 CI of

t
Ratio
Odds Ratio
(eβ)
Concerned About Weight
No (Reference)
Yes
2.95
0.15
19.39
<.001
19.18
14.12
26.04

Yes

Federal Poverty Level Below 150%
(Reference:1 = No)
0.55
0.11
5.03
<.001

Yes

More than 1 hour per day screen time
(Reference: 0 =No)
0.26
0.09
2.73
0.009

1.73

1.39
2.15

1.29

1.07
1.56
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Table 4.7. Multivariate Logistic Analysis 2016 National Survey of Children’s Health (NSCH) in
persons 0 – 17 years old for Hispanic Children (N=10,180)
Predictor
SE β Student
p
Odds
95 CI of

t
Ratio
Odds Ratio
(eβ)
Cigarette User Live in Household
No (Reference)
Yes
0.34
0.12
2.85
0.006
1.41
1.11
1.79
Difficulty Taking Care of Child
(Reference:1 = No)
0.17
0.08
2.02
0.049

Yes

1.18

1.00
1.40

Yes

Living with Biological/Adoptive Parents, Currently Married
(Reference:0 = No)
-0.27
0.08
-3.33
0.002
0.76

0.64
0.90

Constant

-1.57

0.14

-10.89

<.001

0.21

0.16
0.28

Test
F test

F
Overall Model Evaluation
66.47

df

p

(6,45)

<.001

Hypothesis Testing
Two hypotheses were tested in this study. Hypothesis 1 tested if influences at the interpersonal
and community level in the SEM were greater drivers of childhood overweight and obesity among
children in minority racial and ethnic groups (Non-Hispanic black and Hispanic) compared to NonHispanic white.
In hypothesis 1. Using R-squared analysis following hierarchical logistic regression (full model),
the output at SEM levels 2 and 3 for children in the minority racial/ethnic groups (Non-Hispanic black
and Hispanic) were compared to children in Non-Hispanic white racial/ethnic group. Statistically
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significant and higher R-squared in the two SEM levels among children in the minority racial/ethnic
groups over the Non-Hispanic white racial/ethnic group would confirm the alternative hypothesis as true.
In this study as illustrated in Table 4.8, at SEM level 2 (interpersonal) the R-squared was higher
among children in the Non-Hispanic white (R-squared = 0.255, P<.001) compared to Non-Hispanic black
(R-squared = 0.241, P<.001) and Hispanic children (R-squared = 0.234, P<.001). At SEM level 3
(Community), R-squared was slightly higher among Non-Hispanic black children (R-squared = 0.018,
P<.001) compared to Non-Hispanic white (R-squared = 0.015, P<.001) and Hispanic (R-squared =
0.008, P<.001). Therefore, we fail to reject the null hypothesis that influences at the interpersonal and
community level in the SEM were not key SEM levels driving childhood overweight and obesity among
children in minority racial and ethnic groups (Non-Hispanic black and Hispanic).
In hypothesis 2. The magnitude of the effect of SDoH factors associated with childhood
overweight/obesity is greater among children in minority racial/ethnic groups (Non-Hispanic black and
Hispanic) compared to Non-Hispanic white children. This was tested using beta (β) to assess the weight
of each variable/factor in the model among children belonging to the different racial/ethnic groups.
In 4 of the 21 factors/variables presented in Table 4.8, had statistically significant beta (β) across
the three racial/ethnic groups. These factors/variables are Health Limits Ability, Concerned About
Weight, Federal Poverty level Below 150% and Bullied in School. Only in the factor/variable Federal
poverty Level Below 150% was beta (β) greater among the minority racial/ethnic groups compared to
non-Hispanic white.
As illustrated in Table 4.8, beta (β) for Health Limits Ability was significantly higher among
children in the Non-Hispanic black (beta (β) = 0.073, P=0.03) compared to Non-Hispanic white (beta (β)
= 0.059, P<.001) and Hispanic children (beta (β) = 0.050, P=0.01). Concerned About Weight was
significantly higher among children in the Non-Hispanic white (beta (β) = 0.484, P<.001) compared to
Non-Hispanic black (beta (β) = 0.477, P<.001) and Hispanic children (beta (β) = 0.450, P<.001). Federal
Poverty Level Below 150% was significantly higher among children in the Non-Hispanic black (beta (β)
= 0.065, P=0.02) compared to Hispanic (beta (β) = 0.048, P=0.005) and Non-Hispanic white children
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(beta (β) = 0.020, P=0.007). Bullied in School was significantly higher among children in the NonHispanic black (beta (β) = 0.129, P<.001) compared to Non-Hispanic white (beta (β) = 0.11, P<.001) and
Hispanic children (beta (β) = 0.065, P<.001). Therefore, we fail to reject the null hypothesis 2; the effect
magnitude of SDoH factors/variables associated with childhood overweight/obesity are not greater among
children in the minority racial/ethnic groups (Non-Hispanic black and Hispanic) compared to NonHispanic white children.
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Table 4.8
Independent Variables Assessment by Level of SEM
Table 4.8. Independent variables analysis by SEM level and variable effect using 2016 National Survey of Children’s Health
(NSCH) in persons 0 – 17 years old (N=48,721)

SEM Level 2

SEM Level 1

Variables

Screen time > 1
hour/day
Anxiety or
Depression
Developmental
Delay or Autism
Has Medical
Condition
Health Limits
Ability
Difficulty Taking
Care of Child
Living with
Biological/Adoptive
Parents, Currently
Married
Concerned About
Weight
Adverse Childhood
Experiences
Family Meals
Together Everyday
Receive
Government
Assistance
Federal Poverty
Level Below 150%

Non-Hispanic White
Beta
(β)

P-value

0.065

Beta
(β)

Pvalue

<.001

0.0014

-0.003

.822

0.057

<.001

P-value

0.960

0.070

<.001

0.014

0.655

0.026

0.194

0.012

0.694

0.007

0.688

0.034

.001

0.066

0.024

0.019

0.274

0.059

<.001

0.073

0.030

0.050

0.014

0.009

0.176

-0.006

0.812

0.030

0.047

-0.020

0.032

-0.016

0.605

-0.031

0.130

0.484

<.001

0.477

<.001

0.450

<.001

0.014

0.491

0.705

0.018

0.015
(P <.001)

0.255
(P <.001)

R-squared
(P value)

Hispanic
Beta
(β)

-0.004

R-squared
(P value)

Non-Hispanic Black

0.016
(P =.001)

0.241
(P <.001)

0.012

0.684

0.007

0.069

0.007

0.008

0.600

0.057

<.001

-0.001

0.975

0.073

<.001

0.020

0.007

0.065

0.023

0.048

0.005

R-squared
(P value)

0.012
(P <.001)

0.234
(P <.001)
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Table 4.8. Independent variables analysis by SEM level and variable effect using 2016 National Survey of Children’s Health
(NSCH) in persons 0 – 17 years old (N=48,721)
Variables

SEM Level 3

Absence of Good
Neighborhood
Amenities
Safe Neighborhood
Bullies Others
Bullied in School

SEM Level 4

Cigarette User Live
in Household
At least One Parent
is the Biological or
Adoptive Parent

Treated Unfairly
Because of Race
Has Adequate
Health Insurance
Coverage
Frustrated in Efforts
to Get Health
Service

Non-Hispanic White
Beta
(β)

P-value

0.049

Beta
(β)

Pvalue

<.001

0.046

-0.015

0.023

-0.029

<.001

-0.027
0.011
0.110

<.001
0.155
<.001

-0.024

0.002

-0.010

0.194

0.054

0.000

R-squared
(P value)

Non-Hispanic Black

0.015
(P <.001)

0.004
(P <.001)

Beta
(β)

P-value

0.066

0.044

0.004

-0.010

0.692

-0.009

0.566

-0.022

0.428

-0.036

0.034

-0.016
0.027
0.065

0.347
0.135
<.001

0.006

0.740

-0.028

0.102

0.034

0.049

0.029
0.009
0.129

0.310
0.768
<.001

-0.025

0.384

-0.041

0.146

0.042

0.146

R-squared
(P value)

Hispanic

0.018
(P =.001)

0.005
(P =.124)

R-squared
(P value)

0.008
(P <.001)

0.002
(P =.069)
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CHAPTER 5
DISCUSSION
In this study, the 2016 National Survey of Children’s Health (NSCH) was used to explore the
factors associated with overweight and obesity among children living in the United States. Using a series
of multivariate logistic regression models, the odds of each factor leading to overweight and obesity
among all children as well as children belonging to specific racial/ethnic groups (Non-Hispanic white,
Non-Hispanic black and Hispanic) were explored.
Our research question involved an assessment of whether the key SDoH factors associated with
the development of childhood overweight and obesity differed by race. Additionally, we tested two
hypotheses in this study. The first hypothesis tested the influences at interpersonal (SEM level 2) &
community (SEM level 3) levels of the SEM as the key influences among children in the minority ethnic
groups (Non-Hispanic black and Hispanic). Conversely, in the second hypothesis, we expected greater
magnitude of the effect of SDoH variables/factors associated with overweight and obesity among children
in the minority racial/ethnic groups compared to children in the Non-Hispanic white racial/ethnic group.
Our discussion starts with the results of our multivariate logistic regression analysis and continues
with a discussion of the study’s strengths & limitations and conclusion & recommendations for public
health practice.
Most Influential Factors for Childhood Overweight and Obesity Among All Races/Ethnicities
SEM Level 1: Individual/intrapersonal Factors. Disparities in childhood obesity prevalence rates
have been documented in scientific studies. Children belonging to minority ethnic groups were more
impacted by childhood obesity compared to Non-Hispanic white children. According to the CDC, (2017)
childhood obesity among Hispanics was 25.8%, Non-Hispanic black was 22.0% and Non-Hispanic white
was 14.1%. In the current study, we observed a similar trend that childhood overweight and obesity was
higher among children in the minority racial/ethnic groups. However, compared to Non-Hispanic white
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children, Non-Hispanic black children had the greatest odds for overweight and obesity, followed by
Hispanic children.
In this study, having more than 1-hour screen time per day increased the odds of overweight and
obesity among all children living in the United States. This was the fifth most influential predictor of
childhood overweight and obesity. A possible explanation for this variable may be the relationship
between sleep duration, screen time and unhealthy child’s diet. High screen time among children has been
associated with shorter sleep duration and increased consumption frequencies of foods high in fat, sugar
or salt (Börnhorst et al., 2015). Children with small screens in their bedroom have shorter sleep duration
and later bedtimes compared with children without a small screen in their bedroom (Duggan et al., 2019).
In the present age of 24-hour cable television, personal computers, smartphones, and hand-held gaming
devices, pediatricians should counsel parents about the impact of increased screen time on a child’s sleep
duration and body weight.
Children with developmental delays or diagnosed with Autism had increased odds of being
overweight or obese. This was the seventh most influential predictor of childhood overweight and obesity.
This finding is consistent with other scientific studies. Children with Autism Spectrum Disorders (ASD)
were at increased risk for childhood obesity (Lawson, Bandy, Kadolph & Pettersson, 2019). According to
the CDC (2019), children with intellectual or learning disabilities are at the greatest risk for obesity.
Caregivers of children and youths with intellectual or developmental disabilities are often not experts in
nutrition and weight management (Grondhuis & Aman, 2014). However concerted effort to emphasize
the negative influence of childhood overweight or obesity on the quality of life for these children is given
greater attention.
In this study, children with chronic medical conditions such as asthma, blood disorders, cerebral
palsy, cystic fibrosis, epilepsy, genetic disorders, a heart condition, and Tourette syndrome had increased
odds for overweight or obesity. This was the ninth most influential predictor of childhood overweight and
obesity. The results were consistent with the research by Maggio et al. (2014) which states that most
obese children have at least one medical condition. Like in adults, childhood obesity predisposes the
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individual to several medical conditions including diabetes and orthopedic complications. Childhood
obesity predisposes victims to multisystem disorders including diabetes, hypertension and psychological
disorders (Segel, 2011). In this analysis, it was not possible to differentiate if the medical conditions
preceded childhood overweight or obesity.
SEM level 2: Interpersonal & Social Relationships Factor. There was an increasing trend with
the odds of overweight or obesity with parents’ concern for a child’s weight. This was the first most
influential predictor of childhood overweight and obesity. Parental perception of child’s weight often
fairly matches the actual weight of the child and this was observed in all parents across all racial/ethnic
groups (Meredith-Jones, Williams & Taylor, 2016). Our result is consistent with data showing that across
all racial/ethnic groups, parent's concern for their child’s weight was the principal significant predictor for
childhood overweight and obesity. Parental concern about a child’s weight could lead to body
stigmatization issues and ultimately lead to more weight gain in children. According to Robinson & Sutin,
(2017), parental concern about a child’s weight could eventually lead to a negative perception of body
size by the child and unsuccessful attempts to lose weight. Other studies also showed an association
between childhood overweight or obesity to parental concern about weight, and higher restriction on
child’s diet (Webber, Hill, Cooke, Carnell & Wardle, 2010).
Maternal concern about a child’s weight is associated with parenting behaviors such as
controlling feeding practices or restrictive diets and restriction of screen time with a lower emphasis on
health promotion behaviors such as encouraging increased physical activities (Haines, Downing, Tang,
Campbell & Hesketh, 2018). Maternal concern about a child’s weight has been documented to evolve in
six patterns. These are 1. Recognition of weight issue emerges gradually, 2. The mother’s extent of
concern for a child’s over-eating increases over time, 3. Mother’s awareness or concern about the
consequences of a child’s overweight increases with time, 4. Mother begins to feel less in control over
their child’s eating and weight issue, 5. The mother implements intentional ideas to manage the child’s
weight issues, and 6. Mother is likely to start conversations around weight as the child gets older (Pesch
et al., 2016). Maternal stress and work status have also been associated with maternal concern about a
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child’s weight. Swyden et al. (2017) concluded that restrictive feeding habits and concern about a child’s
weight were associated with maternal stress.
The results of this study indicated that children whose families received government assistance
were at increased odds of being overweight or obese when compared to children whose families did not.
This was the second most influential predictor of childhood overweight and obesity. This was consistent
with other studies that found an association between childhood obesity and lower socioeconomic status
(Segel, 2011: Brzozowski & Drews-Botsch, 2015: Fan, & Jin, 2014: Gray et al., 2018). According to the
CDC (2019a), children from low-income families often more affected by childhood obesity. These
children from low-income families often qualify for government Supplementary Nutrition Program for
Women Infants and Children (WIC). Government policies to restrict recipients of Supplemental
Nutritional Assistance Program (SNAP) (food stamps) from buying sugar-sweetened beverages have been
controversial. Scott (2014) calculated that the policy prevented 141,000 children from becoming obese in
the US, while Gundersen (2015) argued that the policy increased food insecurity among children through
reduced participation of their parents and was unlikely to reduce childhood obesity. The nutritional
quality of calorie-dense food provided to low income/ food insecure families from food banks can address
malnutrition but were not healthy diets (Simmet, Depa, Tinnemann, & Stroebele-Benschop, 2017).
In this study, children living in a household with a cigarette smoker had higher odds of
overweight or obesity compared to children who were not. This was the third most influential predictor of
childhood overweight and obesity. The impact of secondhand smoke on children’s weight status has not
been widely published in the scientific literature. Qureshi et al., (2018) reported that exposure to
environmental tobacco smoke during pregnancy was associated with childhood obesity. Smoking during
pregnancy has been associated with higher risk of childhood obesity at the age of 5 years (Shenassa,
2017). The association between maternal smoking and childhood obesity have been documented, but the
pathways through which this occur have remained largely uninvestigated (Behl et al., 2013).
Having family meals together daily positively impacted child weight. Children living in
households that did not have family meals together daily had greater odds of being overweight or obese.
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This was the sixth most influential predictor of childhood overweight and obesity. Children were more
likely to choose fruit and vegetables over sodas and chips at family meals (Andaya et al., 2011). Daily
family meals together may not be feasible for working parents. However, the more family meals together
in a week further reduce the risk of childhood overweight or obesity (Lee, Lee & Park, 2016).
Children of parents who reported difficulty caring for the child were at increased odds for
overweight and obesity. This was the eighth-most influential predictor of childhood overweight and
obesity. This is an important and surprising finding. According to Isaacs (2006), working mothers on lowincome jobs often have difficulty in securing quality childcare. Research by Papoutsi, Drichoutis &
Nayga, (2013) argued that with the growing maternal involvement in the labor force, mothers have
limited time to invest in the quality of the child’s diet, which could be detrimental to child’s weight.
Children without adverse childhood experiences (ACEs) were at reduced odds for overweight or
obesity. This was the tenth most influential predictor of childhood overweight and obesity. This variable
was not statistically significant in the model. However, this is consistent with other findings that found an
association between ACEs and overweight and obesity especially among adolescents (Davis, Barnes,
Gross, Ryder, & Shlafer, 2019: Foster & Weinstein, 2019). This could be a result of the link between
ACEs and clinical depression (Zare et al, 2018).
An important aspect of a child’s body weight status is the relationship with the parent(s) and the
relationship between the parents. In this study, children living in households with currently married
biological/adoptive parents had reduced odds for overweight or obesity. This was the thirteenth most
influential predictor of childhood overweight and obesity. Andaya et al (2011) argued that parental eating
habit is likely to be modeled by the children. It is probable that children in the study who were not living
with their biological or adoptive parents who are married were less likely to access and consume an
abundance of healthy food, unprocessed food compared to children living with their biological/adoptive
parents.
SEM level 3: Community: Neighborhood & School Factors. The importance of school factors
such as children bullied in school, were found to have higher odds for overweight or obesity. This was the
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fourth most influential predictor of childhood overweight and obesity. Children who are overweight and
obese are especially targeted and bullied, and in some cases are the perpetrators of the act. School-aged
children who were between 11-16 years old were more likely to be victims or perpetrators of bullying
compared to normal-weight children (Jansen et al., 2014: Stevelos, 2011). Furthermore, overweight and
obese school-aged children have low body esteem in their early childhood especially among girls
(Willams et al., 2013). Apart from the physical health problems caused by high BMI, school-aged
children who are overweight or obese are at risk for ongoing psychosocial distress from their childhood
years into their adolescent years (Allen et al., 2017).
Neighborhood factors such as participants who were not living in neighborhoods lacking good
amenities as libraries, recreational facilities, parks, and sidewalks were at significantly lower odds for
childhood overweight and obesity. This was the twelfth most influential predictor of childhood
overweight and obesity. Run down neighborhoods lacking adequate recreational amenities are have been
associated with high levels of psychological stress, decreased recreational physical activities and food
deserts. (Hittner et al., 2016: Gray et al., 2018).
SEM level 4: Policy/societal Factors. Children whose parents reported frustration in getting health
services were at reduced odds for overweight or diabetes. This was the eleventh most influential predictor
of childhood overweight and obesity. This result was surprising. However, lack of adequate access to
health care especially specialty health care could lead to under-diagnosis of childhood obesity. According
to Gentile et al (2016), childhood obesity is often undiagnosed at primary care clinics.
Confounding: The association between childhood overweight or obesity and children with limited
physical ability had been shown in previous research. The absence of health conditions limiting physical
activity can control weight status. Limited ability due to health confounded anxiety or depression and has
medical conditions such as Asthma, blood disorders, cerebral palsy, cystic fibrosis, epilepsy, genetic
disorders, a heart condition, and Tourette syndrome. A possible explanation for confounding is that the
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presence of chronic medical conditions could constrain physical activity leading to an increase in body
weight.
Adverse childhood experiences (ACEs) confounded with Living with Biological/Adoptive
Parents, Currently Married. Children are protected from adverse childhood experiences by factors such as
positive maternal-partner relations, good family finances, community or neighborhood factors and good
parent-child relationship (Walsh, Joyce, Maloney & Vaithianathan, 2020). Perhaps these factors could
explain the confounding relationship observed between ACEs and biological/adoptive parents currently
married.
Most Influential Factors for Childhood Overweight and Obesity Among Non-Hispanic White
Among Non-Hispanic white children, a total of 8 predictive factors were identified. Of which
only 5 factors were statistically significant. Ranked in the order from most important factors to the least
important factors were: concern about weight, received government assistance, cigarette user live in the
household, developmental delay or Autism, health limits ability, difficulty taking care of the child,
frustrated in effort to get health service and anxiety or depression.
Health limits ability, difficulty taking care of the child and frustrated to get health service were
not statistically significant factors.
SEM Level 1: Individual/intrapersonal Factors. Developmental delay or autism was the fourth
most important factor in predicting childhood overweight and obesity. The higher prevalence of
developmental delay or autism among Non-Hispanic white children could be a reason for this
observation. According to Baio et al. (2018), the Autism and Developmental Disabilities Monitoring
(ADDM) network estimated Autism Spectrum Disorder (ASD) prevalence among 8-year-old children
between 13.1 – 29.3 per 1,000, with higher prevalence in Non-Hispanic white compared to Non-Hispanic
black. Similarly, another study found ASD prevalence was 15.3 per 1,000 among Non-Hispanic white,
13.1 per 1,000 among Non-Hispanic black and 10.2 per 1,000 among Hispanic children (Christensen et
al., 2018).
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Although Health limits ability was not statistically significant, it was the fifth most influential
factor in predicting overweight and obesity in the model. Children with health conditions limiting
physical mobility are at greater risk of overweight and obesity. Further studies are needed to determine if
Non-Hispanic white children have a greater risk for health conditions limiting physical ability.
Anxiety or depression was the eighth-most crucial predictor of childhood overweight or obesity.
Overweight and obese children are more likely to have anxiety and depression compared to children of
normal weight. According to a study performed by Ozkan et al. (2016), the mean depression scores by
obese children on the Children’s Depression Inventory (CDI) and the Social Anxiety Scale for children
was significantly higher compared to scores of normal-weight children.
SEM level 2: Interpersonal & Social Relationships Factor. Among Non-Hispanic white children,
concern about weight was the most important factor predicting overweight and obesity. Parental
perception about a child’s weight has been observed across different racial/ethnic groups and it often
approximates the child’s true weight (Meredith-Jones, Williams & Taylor, 2016). Although individuals
from the same racial/ethnic backgrounds may have similar cultures, every family has its own unique
characteristics which might influence parental perception about a child’s weight. Therefore, family
structure, genetic predispositions, physical activities, typical food types, and consumption patterns
contribute to a child’s weight status (Moore et al., 2017). Parental perception of child’s weight could lead
to negative body image issues which ultimately result in further weight gain (Robinson & Sutin, 2017).
Metabolic make of children could account for differences in obesity rates observed by race (Kliethermes,
et al, 2017).
Received government assistance was the second most influential factor in predicting overweight
or obesity. As previously noted, children from lower socioeconomic status and receiving government
assistance are at greater risk for childhood overweight and obesity (Segel, 2011: Brzozowski & DrewsBotsch, 2015). Few studies have detailed the race/ethnic background of families on receiving
government assistance. However, children receiving welfare or in long term foster care are
disproportionately impacted by childhood overweight and obesity (O’Dare & Scott, 2016). Further
studies analyzing the
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characteristics of families receiving government assistance including the racial/ethnic backgrounds are
needed.
The presence of a cigarette smoker in the household was the third most influential factor in
predicting overweight and obesity. A study conducted by Ramsey, Chen-Sankey, Reese-Smith & Choi,
(2019) showed that prevalence cigarette smoking was highest in Non-Hispanic black parents living
together & unmarried (36.2%), separated Non-Hispanic white adults (35.3%) and single/never married
Hispanic adults (28.2%). Dahne et al., (2014) also concluded that Non-Hispanic black women had
significantly greater odds of being cigarette smokers compared to Non-Hispanic white women. In this
study, this association of a smoker in the household to childhood overweight and obesity was only
significant among Non-Hispanic white children. Further studies are needed to explain this observation.
Difficulty taking care of a child was the sixth but statistically not significant predictor of
overweight and obesity. The low socioeconomic status of single mothers has been associated with
difficulty caring for the child (Isaacs, 2006). Non-Hispanic black children of unmarried mothers have
more frequent contact with child protective services due to child maltreatment reports compared to
children of Non-Hispanic white mother (Maloney, Jiang, Putnam-Hornstein, Dalton & Vaithianathan,
2017). However, this variable was also not statistically significant for the Non-Hispanic black
multivariate model.
This analysis did not identify any variable on SEM level 3 as an important predictor for
overweight and obesity among Non-Hispanic white children. Frustrated in efforts to get health service
was the seventh but statistically insignificant predictor of overweight or obesity among Non-Hispanic
white children.
Confounding. One variable confounded with three variables in the multivariate logistic regression
model for Non-Hispanic white children. Health limits ability confounded with anxiety or depression,
frustrated to get health care and difficult taking care of the child. Further studies should consider
exploring this tripod confounding relationship.
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Most Influential Factors for Childhood Overweight and Obesity Among Non-Hispanic Black
Among Non-Hispanic black children, 3 predictive factors were identified for overweight or
obesity in their multivariate logistic regression model. These factors from the most influential to the least
influential are; concern about weight, Federal Poverty Level Below 150% and Bullied in school. All
identified factors were statistically significant.
This analysis did not identify any variable on SEM level 1 as an important predictor for
overweight and obesity among Non-Hispanic black children.
SEM level 2: Interpersonal & Social Relationships Factor. Concern about weight was the first
most important predictor for overweight and obesity among Non-Hispanic black children. Although this
variable was the first and most important predictor of overweight and obesity for children in all races, the
odds of predicting overweight and obesity were highest among Non-Hispanic black children. Generally
Non-Hispanic white mother has more socioeconomic resources, better childcare and access to health care
compared to Non-Hispanic black or Hispanic mother (Hummer & Hamilton, 2010: Copeland, 2005).
Although lower socioeconomic status has been generally associated with childhood obesity, contrasting
observations has sometimes been observed by race and age (Banks et al, 2016). Perhaps, the differences
in other social determinants of health by race account for the greater odds which parental concern about
child weight had for predicting overweight and obesity among Non-Hispanic black parents compared to
other races.
Living below 150 percent federal poverty level was the second most important predictor of
overweight and obesity. Poverty, food insecurity and other social determinants of health can have a
diverse impact on a child’s health (Francis, DePriest, Wilson & Gross, 2018). Non-Hispanic black
children living in households headed by single Non-Hispanic black mothers and living below 150 percent
federal poverty level experienced worse health outcomes compared to Non-Hispanic white children or
other children in more affluent households (Montgomery, Kiely & Pappas, 1996). Children in US
households impacted by poverty develop an adverse eating habit which increases their risk of obesity
(Min, Xue & Wang, 2018). According to research by Drake & Rank, (2009), using 1990 – 2000 US
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census data, Non-Hispanic black, and Hispanic children were 2 – 3 times more likely to live below the
official poverty line compared to Non-Hispanic white children. This could explain why living below 150
percent federal poverty level was the second most influential predictor of overweight and obesity for
Non-Hispanic black and Hispanic children.
SEM level 3: Community: Neighborhood & School Factors. The importance of school factor such
as being bullied in school, was the third most important factor predictor of overweight and obesity among
Non-Hispanic black children. Stress in the school environment including bullying can negatively impact a
child’s weight status (Milam, Jones, Debnam & Bradshaw, 2017). Research has not found ethnic
differences in bullying perpetration (Vitoroulis & Vaillancourt, 2018). The level of bullying and
cyberbullying is significantly higher in public schools than in private schools (Machimbarrena &
Garaigordobil, 2017). Children from lower socioeconomic status backgrounds are more likely to attend
public schools than private schools. Non-Hispanic black children are 2 – 3 times more likely to live below
the official poverty line (Drake & Rank, 2009). This could explain why being bullied in school was the
third most critical predictor of overweight and obesity among Non-Hispanic black children.
This analysis did not identify any variable on SEM level 4 as an important predictor for
overweight and obesity among Non-Hispanic black children and no confounding variable was found in
the multivariate model for Non-Hispanic black participants.
Most Influential Factors for Childhood Overweight and Obesity Among Hispanic
Among the Hispanic children, a total of six predictive variables/factors were identified
for overweight or obesity. Ranked from the most influential to the least influential the factors are;
Concern about weight, Federal Poverty Level Below 150% percent, more than 1-hour screen time per
day, Cigarette user live in the household, Difficulty taking care of the child and Biological / Adoptive
parents, currently married.
SEM Level 1: Individual/intrapersonal Factors. Screen time of greater than 1-hour per day was
the third most crucial predictor of overweight or obesity. Hispanic children exposed to more than 1 hour
per day screen time were more likely to be overweight or obese than those who were not. The relationship
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between a sedentary lifestyle and childhood overweight or obesity has already been discussed. Since
obesity prevalence among children in the United States was highest among Hispanic children, the
importance of increasing physical activity and creating conducive environments for physical activity such
as public parks in minority-dominated neighborhoods must be part of the strategy to address childhood
overweight and obesity. Children of Hispanic origin are more adversely impacted by childhood obesity
compared to other racial/ethnic groups (Hull et al, 2018). High screen time is associated with shorter sleep
duration hours and higher frequencies of consuming foods high in fat, sugar or salt (Börnhorst et al.,
2015: Wang et al., 2017). Latino children have greater screen time compared to their white peers (Fred
Hutchinson Cancer Research Center, n.d). Excessive screen time was associated with higher consumption
of junk food and an increase in physical inactivity and obesity among third to fifth graders (Montoye et al,
2013). This may explain this finding. However, more studies to assess the association between screen
time and overweight or obesity among Hispanic children is required.
SEM level 2: Interpersonal & Social Relationships Factor. Concern about weight was the first
most crucial factor in predicting overweight and obesity. As early noted, parental concern about a child’s
weight is a powerful predictor for a child’s weight status. Concerned parents often try to restrict the
child’s diet in some way. Hispanic and Non-Hispanic black parents were more likely than Non-Hispanic
white parents to report challenging unhealthy food environment in schools (Bleich et al, 2019). Hispanic
parent's concern about a child’s weight is usually consistent with the child’s weight in the overweight or
obese category and enforcement of healthy eating habits (Karp et al, 2014).
Living below 150 percent federal poverty level was the second most influential factor in
predicting overweight and obesity. Food insecurity and poverty can lead to irregular eating behaviors
which increases their risk for overweight and obesity (Francis et al, 2018: Min, Xue & Wang, 2018).
Hispanic children are significantly more likely to live below the federal poverty level compared to their
Non-Hispanic white peers (Drake & Rank, (2009).The rising Hispanic poverty level in the United States
has been associated with growth in the Hispanic population, declining male participation in the labor
force and the ethnic composition of more non-Mexicans (Anne & Margaret, 1991). It is possible that
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these factors and more could account for poverty among Hispanic children and explains why this was this
variable was the second most important predictor of overweight and obesity in Hispanic children.
Cigarette User Live in Household was the third most influential factor in predicting overweight
and obesity. Secondhand smoke has been known to cause asthma, respiratory tract infections and sudden
infant death syndrome (Renwick et al, 2018). Secondhand smoke has been associated with depressive
symptoms among children (Huang et al, 2018). The results of this study revealed a significant association
between exposure to secondhand smoke among Hispanic children to the development of overweight and
obesity. Further studies are needed to describe the exact pathogenesis of secondhand smoke in children to
the development of overweight and obesity.
The association between maternal stress and caregiver relationship to a child’s weight status has
already been discussed. Hispanic children whose caregivers reported difficulty taking care of children
were more likely to be overweight or obese. In this study, difficulty taking care of the child included
affirmative answers for parents with childcare difficulties and difficulty adequately providing for a child’s
needs. There is a strong association between maternal poverty and the ability to secure quality childcare
services (Isaacs, 2006). It is possible that maternal poverty is an intermediate factor that influences the
ability to secure quality childcare among Hispanic mothers and thus increases the stress of childcare.
Hispanic children not living with their biological/adoptive parents, currently married were more
likely to be overweight or obese compared to those who were. Family structure and dysfunctional family
environment have been associated with the child’s weight status. Parent to parent and parent to child
hostility have been associated with dietary behaviors predisposing to childhood overweight and obesity
(Lorber, White-Ajmani, Dixon, Slep & Heyman, 2017). The influence of family meals eaten together in
influencing childhood overweight and obesity has been earlier discussed. It is possible that the children
living in dysfunctional family environments may be at a disadvantage for receiving homemade nutritious
meals eaten together as a family. This may explain this finding. However, more studies to assess the
association between children not living with their biological/adoptive parent who is currently married, and
overweight or obesity among Hispanic children is required.
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In this study, no factors were found for SEM levels 3 and 4. Also, there were no
confounding variables observed in the logistic regression model for Hispanic children.
Hypothesis Testing
Two hypotheses were tested in this study. Hypothesis 1 tested if influences at the
interpersonal and community level in the SEM were greater drivers of childhood overweight and obesity
among children in minority racial and ethnic groups (Non-Hispanic black and Hispanic) compared to
Non-Hispanic white. Hypothesis 2 tested if the magnitude of the effect of SDoH factors on childhood
overweight/obesity are greater among children in minority racial/ethnic groups (Non-Hispanic black and
Hispanic) compared to Non-Hispanic white children.
In this study, we failed to reject the null hypothesis for both hypothesis 1 & hypothesis 2. In
hypothesis 1, the literature review revealed that the minority racial/ethnic groups (Non-Hispanic black
and Hispanic) often in the lower socioeconomic class dominate neighborhoods with poor amenities
(Sharifi, et al., 2016). Childhood overweight and obesity rates were often worse in neighborhoods with
poor amenities with the absence of recreational facilities for physical activity and limited access to
grocery stores for nutritious foods (Van Hulst et. al., 2012: Dulin-Keita, Thind, Affuso & Baskin, 2013).
Likewise, the literature review suggested a strong association between maternal stress, poverty and
childhood obesity (Isaacs, 2006), with Non-Hispanic black and Hispanic children being 2 – 3 times more
likely to live below the official poverty line compared to Non-Hispanic white children (Drake & Rank,
2009). Using R–squared analysis to assess SEM levels 2 and SEM levels 3, we expected a higher
statistically significant R–squared for children in the minority racial/ethnic groups compared to NonHispanic white children to reject the null hypothesis. The results of our analyses failed to support our
hypothesis that children in the minority ethnic groups (Non-Hispanic black and Hispanic) had higher RSquared for SEM levels 2 and SEM level 3 compared to their Non-Hispanic white peers. Our study
showed that Non-Hispanic black children were indeed the most adversely impact by community factors
(SEM level 3) followed by Non-Hispanic white and Hispanic children. Our results suggest that although
Non-Hispanic black and Hispanic children belong to minority racial/ethnic groups, they should be
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analyzed separately in studies assessing environmental influences resulting in the development of
overweight and obesity in children.
Understandably, in the second hypothesis, we expected greater effect magnitude of the SDoH
factors/variables associated with overweight and obesity among children in the minority racial/ethnic
groups compared to the Non-Hispanic white peers. Out of the 21 variables analyzed, only the federal
poverty level below 150% had a greater statistically significantly beta (β) among the minority
racial/ethnic groups compared to Non-Hispanic white children. Thus, we failed to reject the null
hypothesis for hypothesis 2 because except for family poverty level, our results showed that beta (β) for
the statistically significant factors/variables driving overweight and obesity among minority racial/ethnic
groups were not uniformly greater compared to Non-Hispanic white ethnic group.
Study Strengths and Limitations
The major strength of the study design is the large sample size (N=48,721). The study
survey data included different locations in the U.S in 2016 by an objective government program with
well-trained staff, and was comprehensive, including different aspects of health which provided useful
information about demographic, behavioral, educational, parental as well as access to health care
information on participants. The study was conducted in multiple languages, thus allowing the
incorporation of English speaking and non-English speaking participants. Additionally, the crosssectional study design allowed examination of many exposures in association with the disease outcome.
It was easier, quicker and less expensive to conduct than a prospective cohort study or case-control study.
One of the study's analyses strengths was the use of purposeful selection of covariates
method of model building. This allowed the researchers' control over model to select variables based on
the premise that they were equally important in predicting the disease. Variables that were not statistically
significant but had clinical importance were retained in the model. Also, unlike other modeling
techniques, purposeful selection allowed adjustments for confounding variables.
The major study limitations include the fact that it was a cross-sectional study; therefore,
the analysis may be subject to temporal bias. The temporal relationship between overweight or obesity
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and the risk factors may not be accurate. The study could not assess whether the risk factors came before
or after the disease. For instance, concern about weight was the most dominant factor in predicting
overweight or obesity among children from all racial/ethnic groups. It was not possible to assess other
factors associated with parental concern for weight. Such as if parents that were concerned about the
child’s weight used any dietary restriction behaviors as the question was not asked in the survey. Crosssectional studies are subjected to Neyman's bias or prevalence-incidence bias. The prevalence of
childhood overweight or obesity might have been underestimated because those with morbid obesity
might have died from complications prior to the study. The data was collected by questionnaire-based,
which was based on self-reported data, and therefore was subject to self-report bias. There could also
have been recall bias with the data especially on questions bothering on the child’s early childhood
conditions.
Conclusion and Recommendations for Public Health Practice
The study demonstrated that a parent’s concern for the child’s weight was the principal
predictive factor for overweight and obesity among children of all racial/ethnic groups in the United
States. Among Non-Hispanic white children, the second and third most crucial factors predicting
childhood overweight or obesity were receiving government assistance and having a cigarette user living
in the household respectively. Among Non-Hispanic black children, the second and third most critical
predictors of overweight and obesity were living 150 percent below the federal poverty level and child
bullied in school respectively. While among the Hispanic children, the second and third most influential
predictive factors were living 150 percent below the federal poverty level and greater than 1-hour screen
time per day respectively.
Hypothesis testing in this study revealed that children in the minority racial/ethnic groups (i.e.
Non-Hispanic Blacks and Hispanics) were disparately impacted by SDoH factors producing overweight,
except for family poverty level. Therefore, in targeting the underlining factors in overweight and obesity
determination among children in minority ethnic groups, the difference in their key SDoH factors must be
considered. Understanding non-dietary risk factors associated with childhood overweight and obesity in
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the U.S. populations could contribute to future interventions in efforts to reduce or prevent the growing
incidence of this serious trend. The role of primary care physicians, local county officials and caregivers
in childcare facilities towards advocating for children exposed to non-dietary risk factors associated with
obesity is crucial for the success of this effort.
These risk factors are modifiable and therefore the implications from this study are to
recommend policy changes to address some of the identified risk factors such as improving access to
health care, making changes to the calorific value of food disbursed in government programs, improving
strategies to reduce bullying in schools and further effort to address the impact of poverty on America’s
children.
Targeting those parents of children at risk for becoming overweight and obese with early
intervention resources on how to reverse weight gain through a combination of diet, physical activities
and changing of the other risk factors identified by this study. Further studies are also needed to assess
the temporal relationship between risk factors identified in the model and childhood overweight or
obesity.
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